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Exposure to childhood victimization and adversity (CVA) is a pervasive and continued 
public health problem in the U.S. A large body of evidence indicates that the accumulation of 
CVA, as opposed to exposure to single types of victimization, is a stronger predictor of 
behavioral health outcomes. Children involved with the child welfare system due to child abuse 
and neglect have high rates of exposure to other types of victimization in addition to violence 
perpetrated by caregivers. However, most research with child welfare samples have focused on 
singular incidents of maltreatment and fails to recognize the complex interactions between 
multiple CVA incidents. This three paper dissertation attempts to fill gaps in the literature by 
exploring the relationship between CVA and behavioral health outcomes for a nationally 
representative sample of child welfare involved youth.  
 The first paper describes the prevalence, correlates, and behavioral health outcomes 
associated with CVA using a cumulative risk model. This paper identified that more than 24% of 
children in the sample were exposed to more than four CVA domains. Few correlates 
significantly predicted CVA in the sample. Overwhelmingly, increased CVA exposure was 
associated with both child and caregiver reported clinically elevated behavioral health symptoms. 
 The second paper is a comparative analysis to the cumulative risk model and tested if 
distinct latent patterns of CVA exposure exist. Using Latent Class Analysis (LCA) a five class 
solution was identified which described groups of youth who experienced significantly varied 
 iv 
CVA profiles. CVA class membership was also related intensity of behavioral health symptoms. 
Recommendations for research and practice are presented. 
 The third paper is an exploratory analysis to tease apart confounding variables of class 
membership that may influence child behavioral health symptoms. Propensity score methods for 
multiple treatment groups was used to estimate the treatment effect of CVA class membership on 
child internalizing and externalizing symptoms. After weighting, the results demonstrated a 
continued impact of latent class membership on symptoms. However, results were attenuated and 
in several instances the relationship became spurious. Findings support class membership 
presents a constellation of risk, beyond CVA, that impacts child well-being.       
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PAINTING THE WHOLE PICTURE: EXAMINING VICTIMIZATION AND ADVERSITY IN 
A CHILD WELFARE INVOLVED SAMPLE OF YOUTH 
 
Childhood exposure to victimization and adversity (CVA) is a continued, pervasive, and 
devastating public health problem in the United States. The U.S. Department of Health and 
Human Services (2013) estimates there were more than 678,000 unique cases of child abuse and 
neglect in 2012 alone (U.S. Department of Health and Human Services [USDHHS], 2013).  Prior 
to adulthood 80% of U.S. children will be exposed to at least one violent event (Finkelhor, 
Turner, Shattuck, & Hamby, 2015).  Nearly two-thirds of these children will experience more 
than one form of victimization prior to adulthood (Finkelhor et al., 2007a). Indeed, researchers 
now acknowledge that individuals often experience more than one incident of CVA in their life 
time (Finkelhor, Ormrod, & Turner, 2007b). According to the National Survey of Children’s 
Health (2011/2012) 22.6% percent of children experienced two or more CVA events (Child and 
Adolescent Health Measurement Initiative, 2013). For children in the child welfare system that 
number is even higher. It is estimated more than 90% of child welfare involved youth will 
experience more than two CVA incidents (Kerker et al., 2015).  
Young people experiencing CVA is a significant public health problem because of the 
deleterious effects associated with its exposure in every aspect of a child’s life. Children and 
adults who are exposed to CVA are a greater risk for physical and behavioral health problems 
throughout their life course (Felitti et al., 1998; Finkelhor et al., 2007a; Kerker et al., 2015; 
Turner, Finkelhor, Hamby, & Shattuck, 2013). Early life CVA is associated with impaired brain 
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development, decreased attention and focus, and difficulty regulating emotion which may impact 
a child’s ability to succeed in school (De Bellis et al.,1999; De Bellis, 2001). CVA impacts the 
ability for a child to build healthy relationships (Cook et al., 2017; Kinniburgh, Blaustein 
Spinazzola, & Van der Kolk, 2017). Possibly the most devastating effect of CVA is that “as 
chronic stress accumulates and persists, self-regulation processes are overwhelmed, preventing 
youth from effectively coping…[and limits] their future abilities to manage stress and to acquire 
protective resources to reduce and buffer adversities” (Rebbe, Nurius, Ahrens, & Courtney, 
2017, p. 109). CVA not only impacts development and well-being it prevents youth from 
utilizing and benefiting from protective factors in their environment (Evans & Kim, 2013).  
CVA exposure also increases a child’s risk for additional CVA exposure across the life 
course (Finkelhor et al., 2007b; Finkelhor, Shattuck, Turner, & Hamby, 2014). Individuals who 
experience one incident of CVA are at greatest risk for multiple or repeated CVA (Finkelhor et 
al., 2007b; Finkelhor et al., 2014) Overwhelmingly, the evidence supports that children are often 
exposed to more than one type or incident of CVA in their life time (Finkelhor et al., 2007b). As 
researchers recognize high exposure of multiple CVA events in young people’s lives several 
models have attempted to account for the added impact of cumulative CVA. Complex trauma, 
polyvictimization, multiple maltreatment, toxic stress, and Adverse Child Experiences (ACEs) 
all describe the experience of multiple and sometimes, chronic nature of CVA. These constructs 
and many more reflect a cumulative risk model highlighting that accumulating more CVA 
exposures is devastating for child outcomes. Indeed, more than fifteen years of evidence supports 
a relationship between cumulative CVA and a multitude of negative short and long term 
physical, behavioral, and social outcomes (Dong, Cao, Cheng, Cui, & Li, 2013; Ellonen & 
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Salmi, 2011; Felitti et al., 1998; Finkelhor, Ormrod, Turner, & Hamby, 2005; Finkelhor et al., 
2009; Gustafsson, Nilsson, & Svedin, 2009; Hillis, Anda, Felitti, & Marchbanks, 2001). 
Although the evidence to support a cumulative model of CVA is strong, recent work 
suggests that certain combinations of CVA “types” may be worse than others (Debowska, 
Willmott, Boduszek, & Jones, 2017; O’Donnell et al., 2017). Stated simply, there may be certain 
combinations of CVA that are more devastating for youth development and well-being than 
others. By considering heterogeneity of CVA combinations, pathways from risk factors to CVA 
exposure can be identified. Understanding pathways will promote prevention and intervention 
strategies that could ultimately disrupt patterns and prevent CVA and the subsequent hardship. 
Further, understanding heterogeneity of CVA exposure could lead to more targeted intervention 
strategies versus providing a “blanket approach” to the prevention and treatment of CVA.  
Children in the child welfare system may be at greatest risk for multiple CVA exposures 
(Finkelhor et al., 2009). Indeed, research supports that children in the child welfare system have 
greater rates of CVA exposures than the general population (Garcia, Gupta, Greeson, & 
Thompson, 2017; Kerker et al., 2015). Yet, the majority of work on CVA cumulative models and 
CVA heterogeneity is explored using non-child welfare samples. As children in the child welfare 
system are a particularly vulnerable group, the dissertation extends past work to clarify the 
unique needs of this population.   
Organization of the Dissertation 
This dissertation presents three papers that examine the occurrence of CVA and test the 
subsequent impact of CVA on behavioral health symptoms in a nationally representative child 
welfare involved sample. The progression of the papers will use three analytic methods to 
disentangle the complex relationship between CVA and associated outcomes for children.  
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 The first paper is a quantitative investigation to describe the prevalence, correlates, and 
behavioral health outcomes associated with CVA using a cumulative risk model. In a sense, 
paper one, sets the stage for where much of the work in the field is presently. However, this 
paper will extend previous work by including a child perspective in both reporting CVA 
exposure and reporting mental health symptoms.  
Paper two provides a complementary and comparative analysis to the cumulative risk 
model of paper one. Latent Class Analysis (LCA) is used in paper two to explore latent sub-
groups of CVA and assess if identified sub-groups are associated with varying behavioral health 
symptoms. Paper two aims to understand if meaningful combinations of CVA exposure can be 
identified in a highly vulnerable group.  
 The third paper is a quantitative exploration of the relative causal impact of CVA class 
membership on child behavioral health symptoms. Paper three challenges the field to move 
forward to make causal inferences of CVA and to move beyond descriptive, correlational, and 
regression analyses. Propensity Score Methods (PSM) for multiple treatment groups will be used 
to estimate the treatment effect of CVA class membership on child internalizing and 
externalizing symptoms.  
 Taken together, the three papers aim to illuminate the experience of CVA for child 
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EXAMINING A CUMULATIVE RISK MODEL FOR VICTIMIZATION AND 
ADVERSITY IN CHILD WELFARE INVOLVED YOUTH: PREVALENCE, CORRELATES, 




Rates of childhood victimization and adversity (CVA) remain at epidemic proportions in 
the United States. Indeed, approximately 15% of children will experience maltreatment by a 
caregiver (Finkelhor, Turner, Shattuck, & Hamby, 2015), 8.6% of youth will be a victim of or 
witness neighborhood violence (Child and Adolescent Health Measurement Initiative, 2013), and 
almost 27% of females will experience sexual abuse or sexual assault by late adolescence 
(Finkelhor, Shattuck, Turner, & Hamby 2014). The vast majority of children will experience at 
least one incident of CVA prior to age 18 and children infrequently experience one event in 
isolation of other CVA (Finkelhor et al., 2007a; Felitti et al., 1998). Most scholars now consider 
individuals who experience early CVA are at greatest risk for repeated incidents of violence and 
abuse across the life course (Finkelor, Ormrod, & Turner, 2007b).  
The cumulative risk model reflects the additive influence of multiple CVA events on 
health and well-being (Evans, Li, & Whipple, 2013). Typically, in a cumulative risk model, 
exposures are dichotomized and summed. Several constructs have focused on a cumulative risk 
model of CVA including polyvictimization, adverse childhood experiences (ACEs), multiple 
maltreatment, and complex trauma (Felitti et al., 1998; Finkelhor et al., 2007a). All of these 
constructs focus on the compounding risk of experiencing multiple CVA incidents within a 
person’s lifetime. As the field continues to account for who experience multiple CVA incidents,
 9 
 one primary population has not been heavily focused upon—Child welfare involved youth. 
Children in the child welfare system may be at greatest risk for exposure to multiple incidents of 
CVA, yet little work has focused on this vulnerable population in the United States using a 
cumulative risk framework. As the child welfare system is called to ensure the safety and well-
being of all youth, understanding the experience of cumulative CVA of child welfare involved 
youth is critical for research, intervention development, practice, and policy. Using child welfare 
involved sample of youth this paper will examine the prevalence, correlates, and behavioral 
health symptoms associated with CVA.  
Cumulative Risk Model 
 The cumulative risk model aligns with research that is conducted in many areas of 
children’s health and well-being including risk and resiliency, toxic stress, and ACEs. Some of 
the first work to consider the cumulative impact of CVA was completed by Rutter within a child 
psychiatric population (Rutter, 1979). From this work, Rutter acknowledged that when children 
had an increasing number of traumatic incidents in their life they had a greater risk for 
depression and suicide (Rutter, 1979). Similarly, the ACEs study was a seminal project that 
explored the compounding experience of CVA for adult health and well-being outcomes (Felitti 
et al., 1998). The findings of the ACEs study were striking in both the prevalence of CVA and 
the severity of outcomes adults experienced across a number of health indicators, including 
cardiac disease, depression, and substance use (Felitti et al., 1998). More recently, Finkelhor et 
al. (2007b) has developed the concept of polyvictimization and focused on domains of CVA, 
compared to individual “types” (e.g., peer victimization, community violence exposure, sexual 
victimization, maltreatment, conventional crime). Finkelhor’s work using a nationally 
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representative sample of young people identified that those who experienced CVA in more than 
one domain were at greatest risk for behavioral health outcomes (Finklehor et al., 2007a).  
 Although several constructs use a cumulative risk model, there is discrepancy in which 
events should be included in a cumulative model of CVA (Evans et al., 2013). Indeed, 
polyvictimization, ACEs, multiple maltreatment, and complex trauma all classify indicators of 
CVA differently. For example, ACEs traditionally includes child maltreatment and household 
stressors, like caregiver mental health, substance use, incarceration, and family poverty (Felitti et 
al., 1998). Whereas, polyvictimization comprehensively accounts for direct victimizations, like 
peer victimization, community assault, and dating violence, but does not consider adversities in 
the larger social environment of a child (Finkelhor et al., 2005). It appears the field agrees that 
“more [CVA] is worse”, yet it does not agree on which indicators matter most to a cumulative 
risk model.    
 The cumulative risk model clearly has strong predictive power, as the ACEs study has 
been replicated over 40 times. Although, some suggest a limitation of the cumulative risk model 
is that there is little theoretical work to support the additive processes (Evans et al., 2013). 
However, existing models, theories, and frameworks can help illuminate the predictive nature of 
the cumulative risk model. For example, it can be considered that the cumulative risk model is an 
extension of the risk and protection literature. Since the 1970’s scholars have examined the 
individual, familial, and environmental contexts of individuals to identify “any event, condition, 
or experience that increases the probability that a problem will be formed, maintained, or 
exacerbated” (Fraser & Terzian, 2005, p. 5). Certainly, CVA is considered a “risk factor” for 
physical, behavioral, and emotional difficulties. The cumulative risk model adds to these 
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findings to suggest not only is a single incident of CVA a risk factor, but the accumulation of 
CVA is the compounding of multiple risk factors which increases risk for sequelae.  
 The cumulative risk model is also supported by Brofenbrenner’s Bioecological Theory 
(Brofenbrenner, 1979; Brofenbrenner & Morris, 1998; Brofenbrenner & Morris, 2006) and 
advances in the field of biology and neuroscience. Bioecological theory suggests that multiple 
stressors (i.e., multiple CVA incidents) will put overwhelming pressure on a system to adjust and 
maintain homeostasis. For instance, an individual is able to handle a single stressor by drawing 
from alternative sources of support. However, when multiple CVA events are witnessed together 
and across the ecological system, it decreases the individual’s ability to identify and utilize 
sources of protection. Without sources of defense against harm, the impact of CVA on an 
individual’s life is heightened. Advances in the field’s understanding of the biological impacts of 
CVA and stress may also help explain the cumulative risk models influence on health. For 
example, prolonged CVA causes activation of the body’s stress response systems and can disturb 
normal brain development which influences a child’s ability to learn, adapt, and regulate their 
own emotions (De Bellis et al., 1999; De Bellis, 2001; De Bellis et al., 2002; Schore, 2000; van 
der Kolk, 1996). Further, the constant activation of the body’s stress response system causes 
“wear and tear” to the neural, neuroendocrine, and neuroendocrine-immune mechanisms that are 
meant to protect the body against stress (McEwen, 2004; Solis et al., 2015). When these systems 
are overworked to exhaustion, the systems may not perform normally and may damage other 
parts of the system which influences an individual’s health (De Bellis et al., 1999).  
The Ecobiodevelopmental (EBD) framework proposes that in order to understand the 
influence of cumulative CVA biology, ecology, and development must be understood in 
combination with each other (see Figure 1.1; Shonkoff, Garner, Seigel et al., 2012).  In contrast 
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to the decades long discussion of well-being rooted in “nature versus nurture,” the EBD 
framework encourages a paradigm shift to consider development as “nature dancing with nurture 
over time” (Shonkoff et al., 2012, pg. 234). This paradigm shift focuses on ways that ecological 
risks (i.e. social and environmental) interact with a child’s biological predisposition to influence 
the child’s developmental trajectory over the life course. It is important to consider how these 
ecological risks inextricably interact with biology to influence development and predict short and 
long-term well-being. 
Child Welfare Involved Youth 
Children who have had contact with the child welfare system often experience significant 
health, behavioral health, and psychosocial challenges throughout their life course (Blome, 1997; 
Burns et al., 2004; Griener & Beal, 2017; Jonson-Reid & Barth, 2000; Kessler et al., 2008; 
Maniglio, 2009; Pecora et al., 2006; Turney & Wildeman, 2016). Although the child welfare 
system is charged with the safety and well-being of these youth, the interconnectedness of CVA 
to other psychosocial and environmental stressors makes the prevention and treatment of CVA 
elusive for child welfare agencies. To address the overwhelming needs of child welfare involved 
youth, child protective service systems have focused on the assessment of behavioral health 
needs and referral to treatment for both the child and caregiver. Yet, it is unclear if children and 
families are screened for CVA beyond child maltreatment and if case workers account for the 
possible experience of CVA when referring to treatment and case planning. Without a 
comprehensive evaluation of CVA exposure, child welfare caseworkers may miss the 
opportunity to plan and refer to appropriate treatment to mitigate harm. Therefore, continued 
work is needed to understand children’s risk for CVA, to recognize how best to identify children 
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at greatest risk for behavioral health, and to support the adaption of prevention and intervention 
strategies to account for the compounding event of CVA.  
Prevalence of CVA   
National Samples of Youth. Several studies aimed to identify the prevalence of CVA 
within child and adolescent populations. Unfortunately, due to varied measures of CVA reports 
of prevalence differ greatly from study to study. According to the National Survey of Children’s 
Exposure to Violence (NatSCEV), a nationally representative sample of youth aged 2-18, it is 
estimated 80% of youth will experience at least one CVA incident before age 18 (Finkelhor et 
al., 2007a; Finkelhor, Turner, Ormrod, & Hamby, 2009; Finkelhor et al., 2015). Further, those 
who experience one CVA incident were more likely to have repeat victimization within one year 
(Finkelhor et al., 2007). However, using the ACEs framework within another nationally 
representative group of children (National Survey of Children’s Health), only 48% of children 
were exposed to more than one ACE with only 23% exposed to more than two ACEs (Child and 
Adolescent Health Measurement Initiative, 2013). The difference in prevalence of CVA is likely 
due to differences in measurement. Even with this discrepancy, childhood exposure to CVA in 
the U.S. is clearly a significant public health concern.   
Child Welfare Samples. Generally, there is a paucity of literature examining the 
prevalence of CVA for child welfare involved youth. In a Canadian sample of children in the 
child welfare system, Cyr et al. (2012) identified that over 93% were exposed to at least one 
victimization and 54% of the sample experienced four or more victimization types. Recently, 
researchers have used the ACEs framework to report the prevalence CVA incidents for this 
population. A recent study using a sub-sample from the National Survey of Children and 
Adolescent Well-Being II (NSCAW II) indicated children were on average exposed to 2.1 ACEs 
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and over 34% were exposed to more than three ACES as reported by caseworker and caregiver 
(Garcia, Gupta, Greeson, Thompson, & DeNard, 2017). A brief compiled by the Office of 
Planning, Research, and Evaluation of the Administration for Children and Families reported 
children in the child welfare system experienced more ACEs on average than the original ACEs 
study (Stambaugh et al., 2013). Kerker et al. (2015), studied ACEs exposure in a sub-sample of 
younger children, aged 18-71 months, in the NSCAW II data set. This study identified almost all 
children in the sample were exposed to at least one ACE indicator (98.1%) and the average 
number of ACEs was 3.6 (Kerker et al., 2015). Using a different dataset, Turney & Wildeman 
(2016) explored ACE exposure in a sub-sample of children from the NSCH 2011-2012 that were 
placed in or adopted from foster care. Children in this sub-sample experienced on average 2.47 
ACEs compared to .62 ACEs of the full sample (Turney & Wildeman, 2016).  
Other Special Population Samples. The rate of CVA is studied in several vulnerable 
populations including children and families at risk for maltreatment. Using data from the Fragile 
Family and Child Well-Being Studies, a longitudinal birth cohort study (N=4,898), the majority 
of children experienced more than one ACEs (77.4%) but only about a quarter of the sample 
experienced three or more ACEs (25.4%). Another example of a sample at risk for maltreatment 
that examined rate of ACEs is the Longitudinal Studies of Child Abuse and Neglect 
(LONGSCAN; Runyan et al., 2014). Flaherty et al. (2013) identified over 91% of LONGSCAN 
participants at age 14 were exposed to at least one ACE indicator with 57% of the sample 
exposed to three or ACEs.  
The prevalence of CVA has also been explored in several samples of justice-involved 
youth and young adults.  In a large detention center for adolescents in Chicago 92.5% 
experienced one or more CVA incidents with the mean number of CVA incidents being 14.6 
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(Median 6 incidents; Abram et al., 2004). Comparably in a convenience sample of youth in three 
Connecticut juvenile detention facilities, 54% of youth reported at least one CVA event (Ford, 
Elhai, Connor, & Frueh, 2010). 
 Internationally, several studies have explored the rate of CVA within a diverse group of 
children and adolescents. In a nationally representative sample in Canada, 76% of children in the 
sample experienced CVA during their lifetime and 61% were victimized in the past year (Cyr et 
al., 2013). Rates of CVA were similar in a large sample of Chinese adolescents (N=18,341) with 
71% reporting one exposure of CVA. In this Chinese sample, 14% experienced four or more 
CVA events (Chan, 2013). In a community sample of Spanish youth (N=1,107) 83% reported at 
least one type of CVA and almost 20% of the sample was considered to have multiple CVA 
exposures (Pereda, Guilera, & Abad, 2014). Using a nationally representative sample of Swedish 
High School Students (N=5,960), 84.1% reported one CVA and 10.3% reported exposure to 10 
or more CVA events (Aho, Gren-Landell, & Svedin, 2016).  
Risk Factors for CVA  
Past research has identified several vulnerable groups who may be at greatest risk for 
maltreatment and other forms of violence, victimization, and adversity (Hussey, Chang, Kotch, 
2006; Brown, Cohen, Johnson, & Salzinger, 1998; Sith et al., 2009). Unfortunately, most of this 
research has focused on risk factors for single type CVA and less is known if these risk factors 
would apply to a cumulative index of CVA. Recent studies focused on the constructs of 
polyvictimization and ACEs have identified potential risk factors for experiencing multiple CVA 
events. Understanding risk factors and correlates for cumulative CVA is complex due to the 
clustered nature of many of these indicators. For example, socioeconomic disadvantage is 
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correlated with lower caregiver educational status, increased parenting stress, increased number 
of children in the home, and community disadvantage—all individual risk factors for CVA.  
Individual Risk Factors. A child’s individual risk for CVA may be related to factors like 
age, race, and gender (Babchishin & Romano, 2014; Evans, Dongping, & Whipple, 2013; 
Finkelhor et al., 2009). However, the findings for these correlates are greatly mixed. Some 
studies identify males are at greatest risk for multiple CVA (Elsaesser & Voisin, 2014; Finkelhor 
et al., 2007), yet males and females may be at risk for different individual types of CVA. 
Similarly, minority youth are considered to be at greater risk for exposure to multiple CVA, 
however individual types of CVA are differentially reported by race. For example, Garcia et al.’s 
(2017) recent study identified differences in individual types of ACEs based on child’s reported 
race. Children of white race were more likely to experience sexual abuse, whereas African 
American and Latinx children were more likely to be exposed to community violence (Garcia et 
al, 2017). However, in this study, Latinx children experienced a significantly increased rate of 
ACEs compared to white and African American counterparts (Garcia et al., 2017). Still, findings 
of differential risk for CVA by race occur are in disagreement. Using the same dataset as Garcia 
et al. (2017), but a different sub-sample, Kerker et al. (2015), identified no difference in ACE 
exposure by race. To further highlight the complexity of examining risk of CVA by race, using a 
national sample of children Flaherty et al. (2006) reported African American children were 
significantly less likely to experience more than three ACEs compared to white and other 
minority counterparts.  
 Age and past history of CVA are also considered individual risk factors for CVA. 
Younger children are generally at greater risk for singular types of maltreatment by a caregiver 
(Stith et al., 2009), whereas older children are at risk for multiple incidents of CVA (Child and 
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Adolescent Health Measurement Initiative, 2013; Finkehor et al., 2007, Stambaugh, Ringeisen, 
Casanueva, Tueller, Smith, & Dolan, 2013). Age of first exposure to CVA is associated with an 
increased rate of CVA across an individual’s lifespan, indicating children exposed to 
maltreatment in young childhood may be at risk for CVA across their life course (Coid et al., 
2001; Widom, Czaja, & Dutton, 2008).   
Caregiver and Family-Level Risk Factors. Caregiver and family-level risk factors for CVA 
are complicated and difficult to tease apart as many are highly correlated and may be rooted in 
systemic disadvantage. Yet, caregiver and family risk factors generally have more consistent 
findings in the scientific literature than those discussed with individual child risks for CVA. 
Family socioeconomic status (mostly measured as living below the poverty line) is significantly 
associated with single-type CVA, like physical neglect, and with multiple CVA (Kerker et al., 
2015; Stith et al., 2009; Zielinski & Bradshaw, 2006). Relatedly, caregiver education status, 
which is commonly used as proxy for socioeconomic disadvantage, is also considered a risk 
factor for CVA. Numerous studies identified children living in single parent households and 
living in a home with multiple children to be at greater risk for CVA (Dubowitz, Kim, Black, 
Weisbart, Semiatin, Madger, 2011; Ellonen & Salmi, 2011; Finkelhor, Turner, Ormrod, & 
Hamby, 2010; Finkelhor et al., 2005; Finkelhor, Ormrod, & Turner, 2007; Turner, Finkelhor, 
Hamby, & Shattuck, 2013). These factors could increase risk due to decreased opportunity for 
close supervision and the family comorbidly experiencing financial burdens. Finally, caregiver 
stress which may be influenced by many of the previous caregiver and family-level risk factors 
(i.e., poverty, single-caregiver status, increased children in the home) is a risk factor for multiple 
incidents of CVA (Ellonen & Salmi, 2011; Stith et al., 2009).  
Community Level Risk Factors. The communities which individuals and families live 
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are related in-part to their socioeconomic situation, which was previously discussed as a risk 
factor for increased CVA. However, two community level factors are often explored as potential 
risk factors for CVA including rurality versus urbanicity and county-level poverty. Some studies 
have identified children who live in urban settings may be a greater risk for CVA (Ellonen & 
Salmi, 2011; Finkelhor, Ormrod, Turner, & Holt, 2009; Finkelhor et al., 2007). However, other 
studies identify it is neighborhood disadvantage that predicts CVA which may exist within rural 
and urban areas (Coulton, Korbin, Su & Chow, 1995; Eckenrode, Smith, McCarthy, Dineen, 
2014; Zielinski & Bradshaw, 2006).  
Associated Health and Behavioral Health Outcomes of CVA 
Experiencing multiple incidents of CVA is consistently associated with poor health 
outcomes which appear in later adulthood (Felitti et al., 1998; Hussey, Chang, Kotch, 2006; 
Kerker et al., 2015; Moeller, Bachmann, & Moeller, 1993). Seminal work using the original 
ACEs study have identified that CVA is associated with a host of physical health problems 
including cardiac disease, lung cancer, pulmonary disease, autoimmune disease, stroke, diabetes, 
and liver disease (Dube, Fairweather, Peasrson, Felitti, Anda, & Croft, 2009; Brown et al., 2010; 
Felitti et al., 1998; Anda, Brown, Dube, Bremner, Felitti, & Giles, 2008; Dong, Anda, Dube, 
Felitti, & Giles, 2003; Dong et al., 2004). Most significantly this work highlights CVA is 
associated to risk factors that cause premature death (Felitti et al., 1998). Although most research 
focuses on the relationship between CVA and adult health, researchers have begun to identify a 
risk for health difficulties of CVA within childhood. For example, using the LONGSCAN data 
Flaherty et al. (2006) identified CVA doubled the risk of poor child health and almost tripled the 
risk of childhood illnesses that required medical treatment. Research has expanded into exploring 
the risk of health outcomes associated with CVA for child welfare involved youth. Kerker et al. 
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(2015) identified within a sub-sample of young children in NSCAW a child’s risk for a chronic 
health condition increased with every additional CVA exposure.  
In addition to physical health, much work has also explored the relationship between 
cumulative CVA (e.g., polyvictimization, ACEs) and behavioral health outcomes in adulthood. 
Adults who have experienced CVA are a greater risk for depression, substance use, and 
suicidality (Anda, Whitfield, Felitti, Chapman, Edwards, Dube & Williamson, 2002; Chapman, 
Whitfield, Felitti, Dube, Edwards, & Anda, 2004; Dube, Anda, Felitti, Chapman, Williamson, & 
Giles, 2001; Felitti et al., 1998). Similarly, children and adolescents exposed to CVA are at risk 
for increasing behavioral health problems. Finkelhor and colleagues demonstrated the 
relationship between polyvictimization and childhood behavioral health symptoms in several 
studies (Finkelhor et al., 2007a; Finkelhor, Turner, Shattuck, & Hamby, 2015).  An increasing 
number of studies are exploring the rate of ACE experience with higher rates of behavioral 
health diagnoses for children. For example, Garcia et al. (2017) identified higher rates of ACEs 
significantly predicted caregiver reported child externalizing and internalizing symptoms.  
The Current Study 
 The present study aims to add to the literature by extending work on cumulative risk of 
CVA with a nationally representative child welfare sample. This study builds off previous work 
by including child, caregiver, and child welfare case worker report of CVA incidents and 
combines two major constructs in the cumulative risk literature to measure CVA: 
polyvictimization and ACEs. The study is guided by the following research questions:  
Q1: What is the prevalence of CVA within a nationally representative child welfare 
involved sample?  
Q2: What are the associated correlates of CVA?  
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Q3: What are the associated child behavioral health outcomes of CVA?  
Answering these research questions will first characterize the rate and magnitude of CVA 
within a child welfare involved sample. Past research within child welfare samples have explored 
the rate children experience multiple maltreatments (e.g. physical abuse and neglect), ACEs, or 
combination of maltreatment and familial or community violence (Masten & Wright, 1998; 
Osofsky, 2003; Stein, Jaycox, Kataoka, Rhodes, & Vestal, 2003). However, when using a 
comprehensive view of possible CVA experiences, the prevalence of CVA within the United 
States child welfare sample is relatively unknown. Further, few previous studies have used the 
child self-report of CVA as an indicator. This study will use multiple respondents to identify the 
child’s total CVA exposure.  
This study will also focus on understanding correlates of CVA within a child welfare 
sample. Research on the risk factors for CVA was conducted for national samples and 
international samples (Cyr, Clement, & Chamberland, 2014; Gustafsson et al., 2009; Turner, 
Finkelhor, Hamby, & Shattuck, 2013). Further, risk factors were explored within a Canadian 
sample of child welfare involved children (Cyr et al., 2012). Yet, it is unknown if these patterns 
of risk factors are also found in a US child welfare sample. This knowledge will help understand 
who may be at greatest risk for CVA amongst child welfare involved youth. 
 Finally, testing the association between CVA and behavioral health outcomes will build 
upon literature that suggest children who experience multiple CVA incidents have increased 
behavioral health problems. Several studies have tested this relationship and described those who 
experience increased incidents of adverse experiences report increased behavioral health 
symptoms, as compared to those who have had no or minimal CVA experiences (Anda, Tietjen, 
Schulman, Felitti, & Croft, 2010; Cyr et al., 2014; Finkelhor et al., 2007a; Ford et al., 2010). 
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However, little work has explored the association between behavioral health problems and a 
comprehensive assessment of CVA with youth in the child welfare system. Additionally, this 
study will assess behavioral health symptoms reported by both the caregiver and child whereas 
most research has focused on only caregiver reports of symptoms.  
Method 
Data Source 
Data was drawn from the National Survey of Child and Adolescent Well-Being 
(NSCAW) II a longitudinal survey of children and families who have been the subjects of a child 
welfare investigation. The data set is funded by the Administration for Children and Families, 
U.S. Department of Health and Human Services to assess child welfare-involved youth well-
being, service needs, and service use. The study includes over 5,800 children aged 0 to 17.5 at 
the time of investigation completion between February 2008 and April 2009. NSCAW II asked 
information from three sources: the child, the caregiver, and the child welfare caseworker. 
NSCAW II uses a two-stage stratified sampling design. County child welfare agencies served as 
the primary sampling units (PSU; Dowd et al., 2011).  
Sample 
The sample included NSCAW-II participants aged 7-17 at the time of Wave 1 data 
collection. Children under the age of 7 were excluded as dependent and independent variable 
measures were not asked of the child participant until age 7. The final sample included 1,887 
participants. 
Measures 
Childhood Victimization and Adversity Index. To measure the impact of CVA an 
index of domains was created by measures available within the NSCAW II dataset. The CVA 
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index was modeled after two existing measures, the Juvenile Victimization Questionnaire-II and 
ACEs indicators (JVQ-II, Finkelhor et al., 2005; Hamby & Finkelhor, 2001; Hamby, Finkelhor, 
Ormrod, & Turner, 2004; Felitti et al., 1998). The JVQ-II was developed to assess for child and 
adolescent experiences of victimization and separates trauma experiences into five victimization 
domains: Conventional Crime, Child Maltreatment, Peer Victimization, Sexual Victimization, 
Witnessing and Indirect Victimization. ACEs indicator was originally developed to assess for 
retrospective self-reports of childhood incidents of trauma and hardship by adults. ACEs 
indicators have been adapted for prospective reports of adverse events for children, adolescents, 
and caregivers. The operationalization of ACE indicators varies from study to study. Typically, 
the following ACE indicators are included: Physical abuse, sexual abuse, psychological 
maltreatment, neglect, caregiver substance use, caregiver mental health problems, domestic 
violence within the home, criminal behavior in the household, parental incarceration or 
separation.  
In this study, the CVA index organizes CVA into six domains: Maltreatment, 
Conventional Crime, Peer Victimization, Sexual Victimization, Household Stressors, Witnessing 
Violence in the Home and Community. Reports from the child, caregiver, and caseworker were 
included in the development of the CVA domain index. For children with child welfare 
involvement multiple accounts may be needed as the ‘caregiver’ may not be a long-term 
guardian and caseworkers may not request or be provided information on CVA that is not 
directly related to the current investigation. Scoring of the domains was dichotomous (i.e., for a 
given case if the child, caseworker, or caregiver endorsed a CVA experience within a domain the 
domain was scored as present=1). Children ages 7-10 were not asked to report on the following 
categories: sexual victimization and peer victimization, as such child self-report of all CVA 
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experiences is only available for children ages 11-17. A participant’s CVA domain index could 
range from zero domains to all six domains experienced. (See Table 1.1 and 1.2).  
The index drew items from several available measures of the NSCAW II dataset 
measured at Wave 1 including; an adaptation of the Parent Child Tactics Scale (Straus, Hamby, 
Finkelhor, Moore, & Runyan, 1998), the Violence Exposure Scale (VEX-R; Fox & Leavitt, 
1995), Sexual Behavior (LONGSCAN; Runyan, Curtis, Hunter, Black, Kotch, Bangdiwala, 
Dubowitz, English, Everson, Landsverk  1997), Modified Self Report of Delinquency from the 
Denver Youth Survey (Elliott & Ageton, 1980), Injury Questions from Child Health and Illness 
Profile-Adolescent Edition  (Starfield, Riley, Green Ensminger, Ryan, Kelleher, Kim-Harris, & 
Johnson Crawford, 1995). Table 1.1 describes the NSCAW II items matched to the CVA 
domains by respondent.  
Children’s Depression Inventory (CDI). The CDI (Kovacs, 1992) measures depressive 
symptoms experienced by youth aged 7 to 17 years and relies on self-report of the child. The 
CDI contains 27 items, each with a 3-point Likert-type scale (0 = absence of symptom, 1 = mild 
symptom, 2 = definite symptom) that addresses a range of depressive symptoms as indicated by 
five factors: Negative Mood, Interpersonal Problems, Ineffectiveness, Anhedonia, and Negative 
Self-Esteem. Symptoms were asked of the past two weeks. The unweighted alpha was .9922 for 
the sub-sample used in this study. A clinical cut-point of elevated symptoms was used to create 
dichotomous groups from raw CDI score.  
Trauma Symptom Checklist for Children (TSCC). The TSCC evaluates trauma 
symptoms in children and adolescents (8 to 16 years old, with normative adjustments for 17-
year-olds; Briere, 1996) and relies on self-report of the child. The TSCC takes into account the 
effects of child abuse (sexual, physical, and psychological) and neglect, other interpersonal 
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violence, witnessing trauma to others, major accidents, and disasters. Each symptom item is 
rated according to its frequency of occurrence using a four-point scale ranging from 0 (“never”) 
to 3 (“almost all of the time”). Unweighted alpha was high at .995 for the sub-sample.   
Child Behavior Checklist (CBCL; Internalizing and Externalizing Subscales). The 
CBCL (Achenbach, 1991) measures a child’s internalizing and externalizing symptoms from the 
viewpoint of a caregiver. The CBCL includes 133 items scored on a 3 point Likert scale 
representing the caregiver’s perception of the frequency of the behavior. Internalizing symptoms 
include withdrawal, somatic complaints, anxiety, and depressive symptoms. Externalizing 
symptoms included caregiver reports of child aggressive and delinquent behaviors. Clinically 
significant scores on the CBCL internalizing and externalizing subscale were considered greater 
than or equal to 64 on the standard T score. Alpha for total CBCL using unweighted sample was 
.9978. 
Sociodemographic Covariates. Several child, family, and caregiver characteristics were 
included into the analysis. The child’s race/ethnicity, age, gender, out of home status, and 
poverty level was measured at Wave 1. Caregiver characteristics included age, gender, 
relationship to child, and education status were also measured at Wave 1. Family characteristics 
included the number of children living in the home as measured at Wave 1. Living in an urban 
setting (including both urban and suburban locations at Wave 1) compared to children living in 
rural areas was included as a community level covariate.   
Analysis 
All analyses were conducted using Stata 14 (Statacorp, 2015). Analyses were adjusted for 
the cluster-based sampling design of NSCAW II using survey commands in Stat. Sampling 
weights were also applied to provide nationally representative estimates. Descriptive statistics 
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were calculated for all included variables. Bivariate statistics (tests of mean differences, chi-
square, adjusted Wald tests) explored associations between sociodemographic characteristics, 
dependent variables, and the CVA domain index. Multivariate analyses used logistic regression 
to predict the odds ratio of experiencing clinically significant behavioral health symptoms 
dependent on the number of CVA domains. Predicted probabilities of experiencing clinically 
significant symptoms by the number of CVA domains reported when controlling for all 
covariates at their means were estimated. 
Results 
Table 1.3 presents the weighted descriptive statistics for the sample. The average age of 
the sample was 11.4 years with 43% of the sample aged 7-10 and 58% age 11-17. More than half 
of the sample was female (53%). The majority of the participants were non-Hispanic white 
(43%), followed by Hispanic (28%), African American (21%), and other reported race/ethnicity 
(9%). Less than 11% of children lived in out of home care during Wave 1 interview. Close to 
62% of the sample lived with a caregiver who did not have education beyond a high school 
diploma.  
Almost 99% of the sample reported at least one incident of CVA, more than 90% of the 
sample reported experiencing two or more CVA domains, and more than 24% of the sample 
experienced more than four domains (See Figure 1.2). The mean number of CVA domains was 
2.79 (SE=.04). The majority of the sample reported three domains (34%), followed by two 
domains (31%).  
Examining individual CVA domains, the vast majority of participants experienced child 
maltreatment (96%). Similarly, more than 84% of the sample experienced witnessing home or 
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community violence. Reporting conventional crime was the lowest reported domain at less than 
14%. Sexual victimization was reported within 16.25% of the sample (See Figure 1.3).  
The number of CVA domains experienced statistically varied by several 
sociodemographic covariates. Understandably, older children who have had more years to 
accumulate CVA events had statistically higher rates of complex victimization and adversity 
(p<.001). Children living in extreme poverty reported higher a number of domains (p<.001). 
Caregiver age was also significantly associated with number of CVA domains with children 
living with older caregivers experiencing more domains (p<.001). There was no statistically 
significant difference between gender, child race, living out of the home, living in an urban 
location, caregiver education status, and number of children living outside the home at the 
bivariate level.  
More than 23% of the sample reported elevated depressive symptoms and more than 22% 
for elevated child self-reported PTSD-trauma symptoms, whereas more than 21% of the sample 
met clinical cutoffs for internalizing symptoms and 27% met clinical cut offs for externalizing 
symptoms based on caregiver reported CBCL. There were statistically significant differences in 
meeting clinically significant behavioral health symptoms based on sociodemographic variables. 
The only significant predictor of caregiver reported internalizing symptoms was child gender in 
which females were likely to be reported to have higher internalizing symptoms than males 
(25.9% vs. 18.8%, p<.01). Similarly, there was only one significant predictor of caregiver 
reported externalizing symptoms dependent on poverty status. Child self-reported depressive 
symptoms was significant predicted by gender, child race, and caregiver education. Child self-
reported PTSD-trauma symptoms was significantly higher for younger children, children of 
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Hispanic and white race (compared to black and other race ethnicity), caregiver age, and the 
number of children in the home.  
Table 1.4 presents the bivariate relationships between the dependent measures of 
behavioral health and CVA domain index. As there were very few participants in the group of 
youth who reported zero CVA domains, findings were collapsed for group zero and one CVA 
together. Similarly, there were very few participants in the group of six or more CVA domains. 
As such, group five and six were also combined. There was almost a 7 point increase in 
symptoms scores from those reporting 0-1 CVA domains and those experiencing five or more 
CVA domains for child reported depressive symptoms and more than an 8 point increase in 
symptoms scores for child reported trauma symptoms. For caregiver reported symptoms, the 
number of CVA domains appeared to be more distinguished. For children who experienced five 
or six CVA domains, caregivers reported child externalizing and internalizing symptoms to be 
more than 12 points higher as compared to children with 0-1 domains. Further, more than 55% of 
children who experienced 5-6 domains were reported to have clinically significant externalizing 
symptoms and almost 49% of children who experienced 5-6 domains were reported to have 
clinically significant internalizing symptoms (See Table 1.4).  
Table 1.5 presents the four multivariate logistic regression models for each dependent 
variable (Caregiver reported internalizing, caregiver reported externalizing, child self-report 
PTSD symptoms, child self-report depressive symptoms). Overall, an increasing number of CVA 
domains was significantly associated with a higher risk of experiencing clinically significant 
symptoms for all the dependent measures when controlling for sociodemographic variables. The 
number of domains was particularly salient for caregiver reported externalizing and internalizing 
symptoms. Children who experienced five or six CVA domains had an odds ratio greater than 15 
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compared to children who experienced zero or one domain to experience clinically significant 
externalizing symptoms.  
Figures 1.4-1.7 present the predicted probability of experiencing clinically elevated 
symptoms by the number of CVA domains when holding all other covariates at their means. 
Findings from this analysis was dramatic—Children who experienced 5 or 6 domains had a 
probability of almost .70 to exhibit externalizing symptoms and more than a .60 probability of 
displaying internalizing symptoms.  
Discussion 
The aim of this study was to examine the prevalence, correlates, and behavioral health 
symptoms associated with CVA in a child welfare-involved sample. Findings confirm the 
suspected epidemic of CVA within a nationally representative sample child welfare involved 
youth. On average children in this sample experienced almost three domains of CVA and almost 
a quarter of the sample experienced four or more domains of CVA. The prevalence of CVA in 
the sample was more than double what is found in nationally representative estimates, but 
comparable to other vulnerable populations like justice involved youth, adolescent mothers, and 
youth in psychiatric care (Killian-Farrell, Rizo, Lombardi, Meltzer-Brody, & Bledsoe, 2017; 
Ford et al., 2010). Rates of CVA within this study are similar to, but higher than, rates of ACEs 
identified in other child welfare studies (Flaherty et al., 2006; Garcia et al., 2017; Kerker et al., 
2015; Stambaugh et al., 2013). For example, Garcia et al. (2017) reported more than 34% of the 
sample experienced three or more ACEs, whereas in this study we identified more than 64% of 
children experienced three or more ACEs. Differences in prevalence rates across studies may be 
attributed to the reporter of CVA (i.e., child or caregiver/caseworker), as well as highlight a 
measurement issue in this construct. Overwhelmingly, the evidence from this study and others 
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supports that child welfare involved youth are at greatest risk for cumulative experiences of CVA 
compared to nationally representative samples of youth.  
Few statistically significant sociodemographic correlates of CVA were identified in this 
study. In bivariate analyses, only child age, poverty status, and caregiver age significantly 
predicted the number of CVA domains reported. It is possible that few differences were 
identified because the sample was relatively homogenous on several included correlates. In past 
work, child race was significantly associated with the rate of CVA experienced (Garcia et al., 
2017; Flaherty et al., 2013). However, in this study race was not a significant predictor of the 
number of domains experienced. Poverty status was a significant predictor of the number of 
CVA domains reported which is a consistent finding across studies (Eckenrode et al., 2014; Stith 
et al., 2009). This finding may reflect the added risk of living in socioeconomic disadvantage that 
is often compounded by racial discrimination and systemic injustices, highlighting 
socioeconomic status may be a fundamental cause of inequalities these children experience and 
increase the likelihood of exposure to CVA (Link & Phelan, 1995). Further work is greatly 
needed to understand factors related to risk of CVA for child welfare involved youth as it 
appears risk factors observed in nationally representative samples are not salient for this group.  
Understanding risk factors for CVA is important because it identifies who is at 
heightened risk for CVA and thus is in need for prevention and interventions strategies. 
However, research exploring possible protective factors may also yield important intervention 
targets. Limited work has explored the role of protective factors in mitigating risk for behavioral 
health conditions for child welfare involved youth. There is evidence that protective adult 
relationships moderate the relationship between CVA and substance use (Brown & Shillington, 
2016), however it is unknown if this association would be comparable in a child welfare 
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involved sample. Particularly in a sample that experiences little variance in risk factors, 
exploration of protective factors may contribute to understanding the differential threat of CVA 
and lead to intervention strategies that promote resiliency.  
A significant finding of this study is the rate of elevated behavioral health symptoms 
associated with increasing number of CVA domains. Overall, the rate of children experiencing 
clinically elevated behavioral health symptoms in this sample was higher than nationally 
representative estimates. Children who experienced four CVA domains were more than six times 
more likely to experience internalizing, externalizing, and PTSD symptoms at clinically 
significant levels than peers who reported 0-1 domains. At a significant level, but to a lesser 
degree children who experienced four CVA domains were almost three times more likely to 
report high depressive symptoms than peers who reported 0-1 domains. These findings indicate 
that it is the experience of maltreatment in combination with other CVA experiences that drive 
behavioral health symptoms in this population. In a highly vulnerable population, like child 
welfare involved youth, a cumulative risk model holds. Though on average children involved in 
the child welfare system have higher rates of behavioral health, the cumulative account of CVA 
is still a strong predictor of who is at greatest risk for problems.   
High behavioral health symptoms can be considered a “red flag” for a child’s present 
functioning, as well as identify children at risk for difficulty across the life course. For example, 
children with mental health diagnoses are at greater risk for adult mental health problems, 
engagement in risky sexual behaviors, poor school outcomes, adult substance use, and chronic 
health conditions (Bond et al., 2007; Felitti et al., 1998; Kieling et al., 2011; Ramrahka, Caspi, 
Dickson, Moffitt, Paul, 2000). As such, screening for behavioral health symptoms, along with 
identifying CVA exposure, may be a way to understand who is greatest need of intervention and 
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resources. Further, treating childhood behavioral health problems could improve the individual’s 
long-term well-being in all domains of their life (Hertzman & Weinan, 1996; Kieling et al., 
2011). As such, continued emphasis for the behavioral health treatment of children in the child 
welfare system is greatly warranted. However, future research is needed to understand if current 
evidence based practices take into account the cumulative CVA experience that is likely for this 
group in treatment.  
Measurement differences across studies continues be a barrier to understanding children’s 
risk for CVA. To more fully understand a child’s collective and cumulative CVA experience, it 
is imperative future researchers use measures that account for adverse events that include both 
direct victimizations as well as adverse events including environmental factors. This study 
provides an example of a cumulative CVA index that takes into account several individual 
indicators of CVA, such as direct victimization, but also attempts to measure ecological risk 
factors, like caregiver substance misuse and mental health. Future work is needed to replicate a 
comprehensive cumulative index in similar samples.  
Limitations 
 Study findings should be interpreted with understanding of possible limitations. Although 
this study is looking for associations between CVA and behavioral health outcomes, the analyses 
are not intended to be interpreted for causality. Continued research is needed to tease apart causal 
mechanisms and pathways between risk factors, CVA, and the relating health and behavioral 
health outcomes. Another limitation is that the NSCAW II dataset does not have one primary 
comprehensive measure of victimization and adversity, such as the JVQ-II. Because there is not 
one comprehensive measure of CVA, multiple informants and measures were used to create the 
index. Although multiple informants may strengthen the index, it may also provide the 
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opportunity to increase reporter bias. Finally, caution in interpreting findings should be taken 
regarding limitations of the cumulative risk model. Findings from this study and others highlight 
that more incidents of CVA is associated with increased risk for behavioral health outcomes. 
However, cumulative risk index does not account for the differential impact of specific CVA 
indicators. Meaning that there may be CVA indicators that are more influential or deleterious for 
outcomes. Beyond the understanding of the differential impact of CVA, the impact of 
developmental timing of the exposure is lost in a cumulative model. Further research is needed to 
understand both the independent and cumulative effect of particular combinations of CVA, as 
well as the impact of developmental timing of exposures on behavioral health outcomes.  
Conclusion 
It is critical to consider how to apply this information to child welfare policy and practice. 
In particular, the study presents two areas for potential practice implications: Screening and 
intervention. Children in the child welfare system are exposed to CVA that extends far beyond 
familial maltreatment. This is an important finding because it implies that clinicians and 
caseworkers cannot assess the impact of a child’s maltreatment in isolation, but that the larger 
picture of CVA is needed to understand who is at greatest risk for problem outcomes. Screening 
for CVA beyond maltreatment may be a unique opportunity for the prevention of future 
maltreatment and victimization, as well as the associated negative outcomes by early 
identification and deployment of prevention and intervention strategies for mental health needs. 
Understanding the total experience of CVA promotes a holistic view of child well-being, yet 
there is limited available evidence-based interventions that reflect this comprehensive view of 
child and family. Future research exploring the differential impact of clusters of CVA will assist 
in developing treatment protocols for children with varied CVA histories. As this group of young 
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people may be amongst the most vulnerable in our society, policy and practice changes are 
critical to promote child health and well-being.  
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Table 1.1   
NSCAW Item Indicators Matched to CVA Domains  
Maltreatment   
Caregiver 
Self-Report of Physical Maltreatment towards child (current and past); Self-
report of physical neglect towards child (current or past); Self-report of 
emotional abuse towards child (current or past) 
Caseworker 
History of physical maltreatment, physical, or emotional neglect of child as 
reported to child welfare 
Child Self-report of physical maltreatment by caregiver (current and ever); Self-
Report of emotional maltreatment by caregiver (current and ever) 
Peer Victimization 
Caregiver No Information 
Caseworker No Information 
Child Self-Report of Fear of Safety at School; Self-Report of Bullying; Self-report 
of gang violence; Assault from peer or sibling 
Sexual Victimization 
Caregiver Forced Sexual Contact by peer or adult 
Caseworker History of sexual maltreatment or abuse as reported to child welfare; 
History of sexual exploitation as reported to child welfare 
Child Self-reported experienced Forced Sex; Self-reported Traded Sex for Money 
Home & Community Violence 
Caregiver 
Report of Assaults, Drug Trade, Gang Violence, Lack of Safety occurring in 
community in which child lives; Self-Report of Experiencing Domestic 
Violence 
Caseworker 
Report of past or current domestic violence in the home as reported to child 
welfare  
Child 
Report of Witnessing Violence within the Home; Report of Witnessing 
Domestic Violence 
Household Stressors 
Caregiver Self-Report of Substance Use Problem; Self-Report of Depression 
Caseworker Report of caregiver or secondary adult in home drug or alcohol use; Report 
of caregiver have serious mental health problem 
Child No Information 
Conventional Crime 
Caregiver 
Self-report of physical assault by adult or stranger (not a caregiver); Self-
report of being threatened by weapon (not from caregiver); Self-report of 
gun-shot wound  
Caseworker No Information 
Child No Information 
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Table 1.2     





11 Case Worker Caregiver 
Maltreatment X X X X 
Peer Victimization  X   
Sexual Victimization  X X X 
Household Stressors   X X 
Home & Community Violence X X X X 




































Table 1.3   
Description of Study Sample (n=1,887)   
Characteristics 
Mean (SE) or 
Percent n 
Age  11.4 (.10) 1,887 
Female 53.17% 1,770 
Race  1,883 
Black 20.47%  
White 42.87%  
Hispanic 28.00%  
Other Reported Race 8.67%  
Child Lives Out of Home 10.44% 1,770 
Urban Setting 76.71% 1,887 
Poverty Status  1,700 
<50% 22.18%  
50-<100% 33.02%  
100-200% 26.00%  
>200% 18.80%  
Number of Children Living in the Home  1,887 
1 29.24%  
2-3 45.75%  
>4 25.01%  
Caregiver Age 38.15 (.33) 1,797 
Caregiver Beyond HS Education 31.62% 1,794 
Number of CVA Domain  1,887 
0 1.08%  
1 9.42%  
2 30.55%  
3 34.42%  
4 17.97%  
5 5.55%  
6 1.01%  
Mean Number of CVA Domains 2.79 (.04) 1,887 
Individual CVA Domains    
Community and Household Violence Exposure 84.37% 1,887 
Sexual Victimization  16.25% 1,840 
Conventional Crime 13.90% 1,500 
Peer Victimization 50.92% 1,042 
Household Stressors 43.40% 1,887 
Maltreatment 96.31% 1,856 
Note. The sample was weighted to provide nationally representative estimates. HS=High School; 
CVA=Childhood Victimization and Adversity  
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Table 1.4     





















0-1 12.1% 7.8% 11.4% 9.6% 
2 21.1% 17.5% 11.4% 12.9% 
3 27.7% 18.4% 10.8% 13.9% 
4 36.9% 32.8% 16.7% 15.9% 
5-6 55.1% 48.6% 21.1% 17.3% 





















0-1 50.46 48.64 48.16 45.54 
2 53.82 51.29 49.00 48.65 
3 56.12 54.02 49.76 49.75 
4 59.65 57.74 52.36 53.20 
5-6 63.57 61.07 54.76 53.87 
 
 






Five & Six 3.23 14.8
Table 1.5: Logistic Regression Models, Reporting Odds Ratios for Dependent Variables by Number of CVA Domain Index, Controlling for Age, Race/Ethnicity, Gender, 
Caregiver Education, Poverty Status, Number of Children in Home, Caregiver Age, Urbanicity, and Placement Status
0
Note. Sign= Significant; OR= Odds Ratio; CI=Confidence Interval; P=p value; CVA= Childhood Victimization and Adversity.  
0
[1.2-8.8] 0.022 7.41 [1.5-37.5] 0.02 15.02 [6.0-39.4] 0 [6.0-37.7]
0.014
[1.0-7.5] 0.045 6.23 [1.30-29.9] 0.02 6.23 [2.8-14.7] 0 [2.8-14.1]
0.043
[.6-3.5] 0.332 3.27 [.7-16.0] 0.14 3.69 [1.62-8.77] 0.003 [1.6-8.5]
[.4-2.7] 0.889 2.24 [.4-11.4] 0.32 2.67 [1.18-6.13] 0.019 [1.0-6.0]
95% CI P 95% CI P
Elevated Depressive 
Symptom Group
Elevated Trauma Symptoms 
Group
Clinically Sign. Externalizing 
Symptoms
Clinically Sign. Internalizing Symptoms
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Figure 1.3.  




















Prevalence of Individual CVA Domains
 50 
Figure 1.4 
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Predicted Probability of Caregiver Reported Elevated Externalizing Symptoms by Number of 
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Predicted Probability of Child Reported Elevated Depressive Symptoms by Number of 
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Predicted Probability of Child Reported Elevated Trauma Symptoms by Number of Childhood 
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 EXAMINING THE IMPACT OF VICTIMIZATION AND ADVERSITY ON BEHAVIORAL 
HEALTH SYMPTOMS FOR CHILD WELFARE-INVOLVED YOUTH:  
A LATENT CLASS APPROACH 
 
Introduction 
Childhood victimization and adversity (CVA) is a continued public health problem due to 
the strong association between early life trauma and subsequent physical and behavioral health 
problems (Finkelhor et al., 2007a; Gilbert, Widom, Browne, Fergusson, Webb, & Janson, 2009; 
Felitti et al., 1998). CVA is not only related to an individual’s lifelong physical and mental well-
being, but interrupts interpersonal relationships, impairs educational and employment success, 
and predicts intergenerational trauma which cascades into hardship for future children and 
families (Breslau, Lane, Sampson, & Kessler, 2008; Macmillan & Hagan, 2004; Zielinksi, 2009). 
Children in the child-welfare system may be at particular risk for significant CVA. Indeed, in a 
nationally representative sample of children only 22% had two or more incidents of CVA, 
whereas in a nationally representative sample of child welfare involved youth almost 35% had 
three or more CVA incidents (Bethell, Davis, Gombojay, & Stumbo, 2017; Garcia, Gupta, 
Greeson, Thompson, & DeNard, 2017). As it is responsibility of the child welfare system to 
ensure the safety and well-being of all youth, continued research is needed to understand the risk 
of CVA and subsequent outcomes for this vulnerable group of young people.  
Findings that CVA predicts health and behavioral outcomes is well-documented (Chen et 
al., 2010; Hillberg, Hamilton-Giachritis, & Dixon, 2011; Fowler, Tompsett, Bracisewski, 
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Jacques-Tiura, & Baltes, 2009; Norman et al., 2012). However, past research is limited in several 
ways that impact the applicability of findings to inform child welfare policy and practice, as well 
as the development of prevention and intervention strategies. First, a considerable amount of the 
current research focuses only on the relationship between a single CVA event and subsequent 
outcomes (e.g., childhood sexual abuse and major depression). This is a significant limitation 
because two-thirds of children who experience one potentially traumatic event are likely to 
experience another event before reaching adulthood (Finkelhor, Ormord, & Turner, 2007b). 
Because of the risk for multiple CVA events for child welfare involved youth, it is important that 
research considers the actual context and scope of CVA children face. Second, research using a 
cumulative risk model does not account for the interacting or multiplicative impact of certain 
combinations of CVA. In a sense, cumulative risk only describes who may be at greatest risk for 
behavioral health outcomes—but does not offer insight into whether or not certain combinations 
of CVA increase risk of negative health and well-being related outcomes. Further, cumulative 
risk does not allow practitioners and policy makers to target often scarce early intervention 
resources at those children with higher risk profiles. To advance knowledge in this field research 
is needed to examine how best to measure CVA and model risk. Ultimately, this work is needed 
to inform child welfare policy and intervention development to mitigate the long-term 
consequences of CVA. The current paper adds to the field by using a latent class approach to 
understand which combinations of CVA are likely to group together and which groupings predict 
impairing levels of behavioral health symptoms in a child welfare-involved sample.   
Literature Review 
Single Type CVA versus the Cumulative Risk Model. Much of the trauma literature 
focuses on the influence of single-type CVA on an individual’s outcomes (Finkelhor et al., 
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2007a). For example, the relationship between sexual abuse and psychiatric diagnosis is 
documented extensively (Chen et al., 2010). However, sexual abuse does not always occur in 
isolation and many will experience a secondary victimization, abuse, or adversity. Single type 
CVA analyses may overinflate the influence of one measured exposure by not including the 
larger scope of CVA. However, much of the CVA literature has focused on distinct types of 
victimization, such as physical abuse, community violence, or dating violence. This singular 
view of CVA is incomplete because it might overstress the impact of a single type of CVA on 
outcomes (Finkelhor et al., 2007b). Moreover, when studied in isolation, the importance of one 
CVA experience might be inflated. For example, several studies have tested whether 
polyvictimization, as compared with a singular CVA experience, better explained the variance of 
mental health symptoms experienced by survivors (Cyr, Clement, & Chamberland, 2014; 
Finkelhor et al., 2007b; Richmond et al., 2009). In these studies, cumulative CVA better 
predicted the measured outcome as compared to single CVA events in the model.  
Another concern about considering CVA in a singular format is that this perspective does 
not build literature on the interrelationships that likely exist between multiple victimizations and 
the combined impact on outcomes. Some research has explored the interaction of two types of 
CVA (i.e., physical abuse and community violence; domestic violence and maltreatment), but 
fail to account for CVA beyond two indicators. Viewing CVA within only one type of 
experience fails to recognize individuals who are chronically victimized and who may be at 
greatest risk of negative outcomes (Finkelhor et al., 2007a). Those at greatest risk for multiple 
types of victimization might be children in the child welfare system or children who experienced 
maltreatment early in life; however, given the lack of assessment related to experiences of 
multiple or repeated CVA, the differential needs of these children remain unknown.   
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Few studies have examined the combined impact of CVA types, but the trauma literature 
is ripe with evidence that types of victimizations cluster together. Clustering, patterns of CVA 
that frequently co-occur, is documented within childhood (Turner, Finkelhor, Ormrod, 2010; Cyr 
et al., 2014), adolescence (Espelage, Low, & De La Rue, 2012; Tillyer, Gialopsos, & Wilcox, 
2013), and into adulthood (Arata, 2000; Walsh, Senn, & Carey, 2012) indicating individuals who 
experience one incident of CVA are likely at the greatest risk of exposure to multiple and 
repeated victimizations across the life course. Further, exposure to multiple types and forms of 
CVA is the rule and not the exception for many individuals exposed to early life trauma. The 
National Survey of Children’s Exposure to Violence found two thirds of youth who were 
exposed to one victimization had been exposed to multiple incidents of CVA in their lifetime 
(Finkelhor, Ormrod, & Turner, 2009). Of even more concern 10% were exposed to five or more 
CVA incidents of prior to age 18 (Finkelhor et al., 2009).   
To address limitations of single-type CVA research, recent work in this area focused on 
the cumulative risk model which often examines a “dose-response” linear relationship between 
CVA and subsequent outcomes (Evans, Li, & Whipple, 2013). In a cumulative model of risk 
exposure indicators are typically dichotomized and summed to create an index (Evans et al., 
2013). Many constructs reflect the cumulative risk model including polyvictimization, complex 
trauma, and Adverse Childhood Experiences (ACEs; Felitti et al., 1998). The original seminal 
ACEs study has been replicated over 40 times with adults demonstrating a strong relationship 
between early life adversity and a host of physical health, mental health, and health behavior 
outcomes including depression, suicidality, substance use, cardiac disease, liver disease, and 
disability (Anda et al., 2008; Chapman et al., 2004; Dong, Anda, Dube, Giles, & Felitti, 2003; 
Dube et al., 2001; Dube et al., 2009; Felitti et al., 1998).  
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The cumulative risk model is increasingly applied to understand the relationship between 
CVA and subsequent child health and behavioral health outcomes which largely identifies 
similar patterns of risk—increasing exposure to CVA is attributed to worse outcomes (Garcia et 
al., 2017; Kerker et al., 2015). Work from these studies has promoted screening early and often 
for CVA in schools, health settings, and outpatient mental health clinics which could increase 
treatment for CVA and promote child well-being across the life course.  
The cumulative risk model, although it promotes a holistic view of risk exposure, may 
also present limitations in understanding the impact of CVA on a multitude of outcomes. The 
primary limitation of a cumulative risk model is the consideration that all exposures are equally 
weighted when summed. Equally weighting risk exposure may not reflect the differential or 
multiplicative impact of certain types of CVA when experienced together. Research suggests 
certain combinations of victimization “types” may worsen outcomes when they are seen in 
combination versus in isolation. This phenomenon is sometimes referred to as “synergy”. 
Synergy describes the complex interaction between two or more CVA events, which cannot be 
explained by simpler additive methods (Putnam, Harris, & Putnam, 2013). More specifically, 
there may be certain combinations of CVA that are more devastating for youth outcomes than 
others. The concept of synergy moves the conversation away from “more is worse” and pushes 
scholars to consider the unique combinations of CVA that account for problematic outcomes. 
From a methodological perspective, cumulative risk models that rely on summing CVA 
exposures may mask heterogeneity in the population. Indeed, a total CVA score does not reflect 
distinct patterns of exposures that may often group together and may be observed frequently in 
sub-groups within a population. Although a CVA score may account for variation in problematic 
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outcomes, it is possible that methods that reveal sub-groups defined by patterns of CVA provide 
unique insights for serving vulnerable children.  
Latent Class Analysis. The field may benefit from latent class analysis (LCA) or other 
person-centered approaches to address the limitations of both the single-type CVA and 
cumulative risk models (Bergman & Magnusson, 1997). LCA is an analytic method that detects 
latent sub-groups of individuals within larger populations (McCutcheon, 1987; Collins & Lanza, 
2013). By identifying these sub-groups, LCA is able to characterize patterns of CVA in samples 
that previously appear to be homogeneous. LCA is intended to account for multiple indicators to 
identify classes or typologies (McCutcheon, 1987; Collins & Lanza, 2013). This method allows 
researchers to consider how multiple types of CVA group together. LCA may benefit 
intervention development and treatment allocation, as it characterizes heterogeneity in samples 
which may need different targeted interventions (Collins & Lanza, 2013).  
Using the LCA Approach to Model CVA Exposure. Although the cumulative risk 
model currently dominates the field, increasingly scholars have used LCA and other person-
centered analyses to examine if sub-groups of child maltreatment, ACEs, or other CVA 
exposures can be identified and if identified predict varying outcomes (Adams et al., 2016; 
Armour, Elklit, & Christoffersen, 2014; Debowska, Willmot, Boduszek, & Jones, 2017; Ford et 
al., 2010; Schafer et al., 2017). For example, Lanier, Maguire-Jack, Lombardi, Frey, & Rose 
(2017) identified seven sub-groups of ACE exposure in a nationally representative sample of 
U.S. children. This study highlighted that although cumulative risk is a consistent predictor of 
problem outcomes, the identified latent classes differentially predicted child health outcomes and 
to different degrees. In the study, a class characterized by high parental mental health problems 
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and significant poverty was at risk for poor child health similar to that of the high-ACE group (3 
or more ACEs), whereas several other classes had no greater risk of poor child health.  
Another example of person-centered analysis in this area is Adams et al.’s (2016) study 
which identified polyvictimization sub-groups in a sample of treatment seeking adolescents 
drawn from the National Child Traumatic Stress Network Core Data using latent profile analysis 
(LPA). LPA uses continuous indicators of trauma exposure, as compared to dichotomous 
indicators used in LCA. Five classes of victimization exposure were identified—High Exposure; 
Multi-Epoch Emotional Abuse; Loss/Violence; Emotional Abuse; Low Exposure. Youth in the 
high exposure category had significantly higher externalizing, internalizing, and reported trauma 
outcomes than children in the other four identified sub-groups. Adams et al. (2016) suggested 
that even within a high-risk sample, such as treatment seeking youth, there is meaningful 
heterogeneity in polyvictimization exposure and this heterogeneity needs to be recognized for 
treatment selection.   
Rebbe, Nurius, Ahrens, and Courtney (2017) used a latent class approach to identify ACE 
subgroups in a cohort of youth aging out of the foster care system. As youth in the foster care 
system are significantly at risk for socioemotional problems, as well as long-term education and 
employment difficulties, Rebbe et al. (2017) sought to understand if sub-groups differentially 
predicted outcomes after children were no longer involved in child welfare care. In the study, 
they identified three sub-groups of ACE exposure: Complex, environmental, and low. The 
complex and environmental exposure group experienced a high rate of total ACEs, yet the 
composition of ACE exposure varied. Further, there were minimal differences between the risk 
of outcomes between the complex and environmental exposure group. Meaning the groups 
reported different ACE exposures, but were similarly at risk for the measured outcomes. 
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Although both the complex and environmental group were at risk for sequelae, the two groups 
would need different interventions to disrupt the trajectories. This finding highlights a key 
strength of the LCA approach, which allows for the identification of sub-groups in a population 
to better develop and target interventions.  
Using a nationally representative child welfare-involved dataset Brown et al. (2017) 
conducted four separate LCA models for four developmental age ranges within the same dataset: 
Infants, pre-school age, school age, and adolescents. Attempting to identify distinct sub-group 
composition of ACE exposures, the infant, pre-school, and adolescent developmental age youth 
all produced a three class model with the school-age range having a four-class structure. 
Although the infant, pre-school, and adolescent developmental age youth selected into a three 
class model the probabilities of ACE exposures within the models varied. This study identified 
that latent class structure may vary with developmental age.  
Finally, two recent systematic reviews focused on person-centered analyses to investigate 
patterns of CVA exposure (Debowska, Willmott, Boduszek, & Jones, 2017; O’Donnell et al., 
2017). O’Donnell et al. (2017) identified 17 articles using a person-centered approach, however 
the identified articles significantly varied in population type, CVA indicators, and method. 
Similarly, Deboswka et al. (2017) identified 16 studies that used LCA or latent profile analysis 
(LPA) for “child abuse and neglect” and found significant variation occurred in indicators used 
in the models, as well as substantively different samples. Although the Debowska et al. (2017) 
review identified consistent class structures recognizing high exposure and low exposure, due to 
varied population, method, and measurement, classes were not consistent across the studies. This 
systematic review highlights a recent shift towards exploring not only the rate of CVA exposure, 
but also the focus on identifying heterogeneity of experiences in populations.  
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The Current Study 
The present study aims to add to the literature by using a latent class approach to identify 
CVA sub-groupings within a nationally representative child welfare-involved sample and to 
examine if sub-groupings are related to differential behavioral health symptoms. The study is 
guided by the following research questions:   
1) Are there latent sub-groups of CVA “types” among child welfare involved youth? 
2) If identified, do latent sub-groups predict varying levels of behavioral health symptoms?  
Hypothesis: Although increased victimization incidents are related to worsened behavioral health 
outcomes, it is expected different latent groups of CVA is associated with varying behavioral 
health needs.  
This paper will extend previous work in several important ways. First, indicators used in 
the LCA model will encompass risk exposures beyond traditional ACE indicators by including 
peer victimization, community violence, and conventional crime exposure. Extending indicators 
will broaden the scope from previous work which has commonly used maltreatment sub-types or 
ACEs. Broadening the scope of CVA exposure is similar to the LCA conducted by Rebbe et al. 
(2017) which included 15 indicators drawn from ACEs, maltreatment, and environmental risk 
factors. Secondly, this study will use multiple informants to measure CVA risk including child, 
caregiver, and caseworker. Finally, the study will use a nationally representative sample of child-
welfare involved youth which is a limitation of previous LCA studies. The majority of previous 
work is completed in non-representative data sets or within non-child welfare data sets 




 The data for this study was drawn from the National Survey of Child and Adolescent 
Well-Being (NSCAW) II a longitudinal survey of youth and families who have had a child-
welfare contact through an investigation. The Administration for Children and Families (ACF), 
U.S., Department of Health and Human Services (DHHS) fund this data source to identify well-
being and service need and utilization. The total sample includes over 5,800 young people aged 0 
to 17 at the time of child welfare investigation. Recruitment for the study occurred between 
February 2008 and April 2009. Information was collected from multiple respondents for each 
case including the child, the caregiver, the caseworker, and teachers. NSCAW II is a nationally 
representative sample of children and used a two-stage stratified sampling design where the 
county child welfare agencies served as the primary sampling units (Dowd et al., 2011).   
Sample 
 A sub-sample of NSCAW-II was used as the analytic sample in the study. The sub-
sample was selected because child-level indicators of behavioral health and CVA were not 
collected until the child was seven years old. The sample includes youth who were 7-17 years 
old at the time of Wave 1 data collection and included 1,887 participants.  
Measures 
Childhood Victimization and Adversity Indicators (CVA). Ten indicators were 
selected to identify a child’s exposure to CVA. Indicators include: Peer victimization, physical 
abuse, sexual victimization, physical neglect, emotional abuse, caregiver substance use, 
caregiver mental health problem, community violence, conventional crime (e.g., community 
physical assault), and home violence (e.g., domestic violence). Indicators were drawn from 
several existing measures in the NSCAW II data set and were drawn from items as reported by 
child, caregiver, and/or case worker when available (See All Table 2.1). Indicators were 
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dichotomized to 0=no and 1=yes. If the child, caregiver, or case worker answered “yes” the item 
would be counted as 1=yes. An individual could range between zero and ten indicators of CVA.  
Indicators were drawn from existing measures within NSCAW II and were measured at 
Wave 1. Measures included: an adaptation of the Parent Child Tactics Scale (Straus, Hamby, 
Finkelhor, Moore, & Runyan, 1998), the Violence Exposure Scale (VEX-R; Fox & Leavitt, 
1995), Sexual Behavior (LONGSCAN; Runyan et al., 1998), Modified Self Report of 
Delinquency from the Denver Youth Survey (Elliott & Ageton, 1980), Injury Questions from 
Child Health and Illness Profile-Adolescent Edition (Starfield et al., 1995).  
Behavioral Health Symptoms. Child behavioral health symptoms were measured using 
the Child Behavior Checklist (CBCL; Achenbach, 1991) a standardized measure often used in 
research and practice. The CBCL uses caregiver reports of child behavior over the past six 
months using 133 items scored on a 3 point likert scale describing the frequency of the behavior. 
The measure includes two larger constructs-Internalizing symptoms and Externalizing 
symptoms. Internalizing symptoms include the child displaying withdrawn mood, somatization, 
anxiety, and depression. Externalizing symptoms include the child presenting aggressive and 
distracted behaviors. CBCL scores are standardized in NSCAW II and a score of 64 indicates 
clinically elevated symptoms. In the unweighted sample an alpha of .998 was found for the sub-
sample included in the analysis.  
Sociodemographic Covariates. Child and caregiver covariates were used to identify 
predictors of class membership and to characterize the classes after class assignment. Child level 
covariates include child reported race/ethnicity, age, gender, out of home status, and urban 
setting (including both urban and suburban locations, as compared to rural areas). Caregiver 
level covariates include age, gender, education status, and federal poverty level.   
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Analysis 
LCA was performed using MPLUS 7.4 software (Muthen & Muthen, 2012). LCA uses an 
iterative approach which estimates a succession of models to identify the model with best fit to 
the data. Pre-specified fit statistics were used for class enumeration including: Akaike’s 
information criterion (AIC); Bayesian information criterion (BIC); sample size Bayesian 
information criterion (SSBIC); percentage of sample within each class; Low-Mendell-Rubin; and 
substantive interpretability of the classes. The lowest AIC, BIC, and SSBIC score indicates better 
model fit (Muthen & Muthen, 2007; Nylund, Asparouhov, & Muthen, 2007). Further to evaluate 
the class solutions, the average posterior probabilities and entropy were evaluated. Entropy 
describes the classification or separation of the classes and ranges from zero to one with higher 
scores indicating better class separation (Nylund et al., 2007).  
After identifying a successful class solution with best model fit, Vermunt’s 3-step 
approach was used to estimate predictors of class membership and estimate significant 
differences in distal outcomes (Vermunt, 2010). The Mplus auxillary codes of R3STEP and 
DU3STEP were used to estimate the predictor and distal outcomes (Asparouhov & Muthen, 
2014). The strength of Vermunt’s approach is that the method retains the probabilistic nature of 
class membership and takes into account classification error into the model estimating the 
predictors and outcomes (Vermunt, 2010). When the possible classification error not included in 
the model, such as when respondents are “assigned” a class and then analyses are conducted, 
estimates may be biased.  In order to successfully get an output from Vermunt’s method the 
classes need to remain stable, meaning class membership does not significantly vary with the 
addition of the predictors and outcomes. If class membership remains stable after using the 
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Vermunt’s approach, the method produces robust estimates of predictor variables and distal 
outcomes.  
When classes remain stable after using Vermunt’s approach the classes will be assigned 
based on each participants most probable class membership using posterior probabilities. After 
respondents are assigned class membership all analyses were conducted in Stata (Statacorp, 
2015). First descriptive and bivariate analyses were used to characterize the classes and examine 
differences of age, race/ethnicity, gender, family poverty status, number of children in the home, 
child residential status, caregiver age, caregiver education attainment, and urban location. 
Finally, a multivariate logistic regression was used to assess if varying class membership predicts 
reporting clinically significant levels of behavioral health symptoms. Sampling weights will be 
included in all the models.  
Results 
 Table 2.2 presents the fit indices for models with two, three, four, five, and six classes. 
The model with five classes demonstrated best model fit as determined by the BIC, although the 
AIC and SSBIC continued to decrease at six classes. Nylund et al. (2007) suggest the BIC may 
be the best indicator of model fit and was selected to be used as the best model indicator in this 
study. Along with the BIC the classes were examined for model interpretability and were found 
appropriate. Entropy of the 5 class solution was moderately low (.66), but was within the relative 
limits of Asparouhov and Muthen (2014) recommendations. The posterior probabilities for the 
five class model ranged from .7 to .9. The classes included moderate sample sizes ranging from 
the smallest class with n=67 (4% of the sample) and the largest class with n=772 youth (47% of 
the sample). 
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The selected model contained five classes. Classes were characterized as the following: 
Class 1: High Caregiver Mental Health and High CVA Exposure (n=551; 33%); Class 2: High 
CVA Exposure and Sexual Victimization (n=86; 5%); Class 3: Sexual Victimization and 
Caregiver Substance Misuse (n=67; 4%); Class 4: High Maltreatment and Community Violence 
(n=772; 47%); Class 5: Low CVA Exposure (n=177; 11%). See figure 2.1 and table 2.3 for item 
response probabilities to describe class membership. See table 2.4 for description of the five 
classes. 
An important characteristic of Class 1: High Caregiver Mental Health and High CVA 
Exposure was that children in this group had a probability greater than .6 that their caregiver had 
mental health needs and had a mean CVA score of close to 6. Class 2: High CVA Exposure and 
Sexual Victimization was defined by almost a .9 probability of experiencing sexual victimization 
and a mean CVA score of 5.5. Everyone in Class 3: Sexual Victimization and Caregiver 
Substance Misuse experienced sexual victimization and caregiver substance use. Children in 
Class 4: High Maltreatment and Community Violence had greater than a .5 probability of 
experiencing all four maltreatment indicators and had the highest probability of experiencing 
community violence. Class 5: Low CVA Exposure was considered to be a low exposure group 
because children had less than a .5 probability of experiencing any one specific CVA indicator 
and on average reported less than 2.  
 The Vermunt’s 3 step approach was used to estimate if covariates predicted membership 
into the latent classes for several important sociodemographic characteristics of the child and 
caregiver. Two classes significantly varied by gender and out of home status of the child, 
indicating that Class 5: Low CVA Exposure was more likely to live out of the primary caregiver’s 
home than Class 4: High Maltreatment and Community Violence. Class 3: Sexual Victimization 
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& Caregiver Substance Misuse was more likely to live out of the primary caregiver’s home than 
Class 4: High Maltreatment and Community Violence (p<.05). Class 4: High Maltreatment and 
Community Violence was approaching significance to be more likely to be male than Class 3: 
Sexual Victimization and Caregiver Substance Misuse (p=.051).  
 The Vermunt’s 3 step approach was used to identify if there was significant difference in 
the rate of behavioral health symptoms, as measured by the caregiver, between the five identified 
classes. Vermunt’s 3 step approach is considered to be a superior method to identify differences 
in distal outcomes of latent classes because the method takes into account the probability of class 
membership and thus possible classification error in the estimation (Vermunt, 2010). Further, 
this approach will inform the user of instability in the classes dependent on the outcomes. After 
using the 3 step approach using the AUXILLARY method in MPlus, the model demonstrated 
class stability. See table 2.5 for means and standard errors of internalizing and externalizing 
symptoms by class. There was a significant difference for both internalizing and externalizing 
across several classes (p<.05). Class 1: High Caregiver Mental Health and High CVA Exposure 
and Class 2: High CVA Exposure and Sexual Victimization both had significantly greater 
internalizing and externalizing symptoms than Class 3: Sexual Victimization and Caregiver 
Substance Misuse, 4: High Maltreatment and Community Violence, and 5: Low CVA 
Exposure(p<.05), but were not significantly different from each other. Class 5: Low CVA 
Exposure had the lowest mean symptom score on both the externalizing and internalizing 
measures and was significantly lower than all other classes except for Class 3: Sexual 
Victimization and Caregiver Substance Misuse. There was also no significant difference in rate 
of behavioral health symptoms between Class 3: Sexual Victimization and Caregiver Substance 
Misuse and Class 4: High Maltreatment and Community Violence.  
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 Table 2.6 presents the weighted descriptive characteristics of the five latent classes for all 
measured sociodemographic covariates. The total sample mean for CVA was 4.5. Class 5: Low 
CVA Exposure had expectedly, the lowest CVA index at 2.0, whereas Class 1: Caregiver Mental 
Health and High CVA Exposure had 5.8 CVA indicators and Class 2: High CVA Exposure and 
Sexual Victimization had 5.5 CVA indicators. There was no significant difference between Class 
1: Caregiver Mental Health and High CVA Exposure and Class 2: Sexual Victimization and High 
CVA Exposure in the mean number of CVA indicators.  
 Table 2.7 presents the logistic regression of the five classes for risk of behavioral health 
symptoms as compared to Class 5: Low CVA exposure. Children in the Class 1: Caregiver 
Mental Health and High CVA Exposure, Class 2: Sexual Victimization and High CVA Exposure, 
and Class 4: High Maltreatment and Community Violence were significantly more likely to 
experience clinically significant externalizing and internalizing symptoms as compared to Class 
5: Low CVA Exposure. There were no significant differences between Class 3: High Sexual 
Victimization and Caregiver Substance Misuse and Class 5: Low CVA Exposure on either 
internalizing or externalizing symptoms.  
Discussion 
 The purpose of this study was to test a complementary approach to previous cumulative 
risk models to understand the relationship between CVA and subsequent child outcomes by 
using LCA. The LCA approach not only takes into account the number of CVA indicators the 
child experienced, but the combination of those indicators to understand the relationship with 
behavioral health symptoms. Study findings suggest there are latent sub-groups of CVA types for 
a child-welfare involved sample and these classes are different in several important ways. The 
classes varied in CVA composition and were significantly predicted by sociodemographic 
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variables such as gender and race. Further, the study identified that class membership was 
significantly associated with varying caregiver-reported behavioral health symptomology of the 
child. In summary, study findings validate the importance of the knowing the specific 
combination of CVA in predicting risk for behavioral health symptoms. Findings also support 
screening for CVA in child welfare involved youth and demonstrate the need for prevention and 
intervention strategies to target specific combinations of CVA versus using a blanket approach to 
treatment for this population.   
The majority of past work explored only the additive effect of CVA on associated risk for 
behavioral health using a cumulative risk model. However, growing evidence supports that the 
combination of CVA may better predict measured outcomes than simply the number of CVA 
events experienced (Debowska et al., 2017; O’Donnell et al., 2017). This is because a cumulative 
CVA index does not account for the differential influence of types of CVA, nor does it account 
for the multiplicative impact of certain combinations of CVA when experienced together. 
Findings from the current study support that the combination of CVA matters in predicting 
behavioral health symptoms for children.  
The five identified classes were at differential risk for caregiver reported externalizing 
symptoms and internalizing symptoms. For example, children in Class 2: High CVA exposure 
and sexual victimization had the highest mean symptom score for externalizing, but children in 
Class 1: High Caregiver Mental Health and High CVA Exposure had the highest mean symptom 
score for internalizing. This finding suggests that although “more is worse” the combination of 
CVA exposure matters in predicting symptoms in a child welfare involved sample. Past studies 
have also found that class membership significantly predicted varying symptoms of physical and 
behavioral health, risk of maltreatment re-report, and psychosocial issues (Debowska et al., 
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2017; Lanier et al., 2017; O’Donnell et al., 2017). This finding, along with previous work, 
suggests that identifying typologies of CVA may assist in examining who is at greatest risk for 
behavioral health and other outcomes which could be used by child welfare agencies for 
screening and identifying need for service referral.  
Even when using a latent class approach, a cumulative model of risk appeared. The study 
identified two high exposure groups (Class 1: High caregiver mental health and high CVA 
exposure; Class 2: High CVA exposure and sexual victimization) and a relatively low CVA 
exposure group (Class 5: Low CVA exposure). Youth in Class 1: High caregiver mental health 
and high CVA exposure experienced on average 5.8 CVA indicators and Class 2: High CVA 
exposure and sexual victimization experienced on average 5.5 CVA indicators, whereas children 
in Class 5: Low CVA exposure experienced an average of 2. Previous LCA analyses have also 
found that there tends to be a class identified that have extremely high exposures compared to 
other classes, as well as a class that reflects those with the lowest exposure (Debowska et al., 
2017; O’Donnell et al., 2017). For example, in Lanier et al., 2017 a LCA of a nationally 
representative sample of youth identified both a low risk class (0-1 ACE exposure) and a high-
risk class (>5 ACE exposure). In Villodas et al. (2012), using a sub-sample of LONGSCAN data 
set the LCA identified a low maltreatment group and a high maltreatment group. Findings that a 
cumulative risk model appears in the latent class approach may further validate that there is a 
sub-set of children who experience extremely high rates of CVA, as well as confirm that a 
cumulative risk model may be a way to detect those at greatest risk for future problems.  
Similar to findings from cumulative risk models, the two classes of children with a higher rate of 
CVA exposure (Class 1: Caregiver Mental Health and High CVA Exposure and Class 2: High 
CVA Exposure and Sexual Victimization) were at significantly greater risk of experiencing both 
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externalizing and internalizing symptoms than the class with low CVA exposure (Class 5: Low 
CVA Exposure). This finding suggests there is something particularly salient about experiencing 
a high exposure of CVA and this phenomenon can be seen across analytical methods. Other LCA 
studies have also found the “high exposure” classes predicted the most severe outcomes 
(Debowska et al., 2017; O’Donnell et al., 2017). In Lanier et al. (2017) and Villodas et al. (2012) 
studies the high and low classes experienced significantly different outcomes with the higher risk 
class experiencing more severe symptoms. Children with high CVA exposure, whether viewed in 
a cumulative risk model or in a latent class approach, have the greatest risk of behavioral health 
problems. Findings support that children with high CVA exposure have unique needs and 
interventions should be prioritized to meet their needs.  
Although past work has found the existence of high and low exposure groups in LCA 
models, this study findings differs from past work in two important ways. First, Debowska et al. 
(2017) suggested the high exposure group tended to be the smallest of the classes and the low 
exposure group the largest. However, in this study the two high exposure classes accounted for 
more that 38% of the sample. The two groups were not equal in size though, with Class 2: High 
CVA Exposure and Sexual Victimization being the smallest classes (5.2% of the sample). 
Additionally, the lowest risk group (Class 2: Low CVA Exposure) was the third smallest class at 
almost 11% of the sample. These findings may suggest the distribution of CVA exposure is 
different than other studies cited in the systematic review by Debowska et al. (2017). The second 
major difference from previous work was the selected LCA model identified two high CVA 
exposure classes, whereas past work typically only identified one “high” exposure group 
(Debowska et al, 2017). Again, these differences reflect the extremely high rates of CVA in a 
child welfare-involved sample as compared to a non-child welfare-involved samples and 
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demonstrate that the underlying distribution of CVA in a child welfare involved sample impacts 
class distributions. Differences may also be due to measurement variation, as past studies used a 
narrow inclusion of CVA (e.g., only maltreatment) whereas others, like this study, used a 
broader view of CVA. Future work is needed to replicate the findings in similar child welfare 
involved samples using the same CVA indicators to account for differences observed across 
studies.   
Classes varied by CVA exposure and combination, as well as risk for behavioral health 
symptoms, but classes were also characterized by differing sociodemographic composition. For 
example, the two “high” CVA exposure classes, varied significantly by race and urban location. 
Children in Class 1: Caregiver Mental Health and High CVA Exposure were more likely to be 
white and live in rural locations, whereas children in Class 2: High CVA Exposure and Sexual 
Victimization were more likely to be black and live in urban neighborhoods. Although both of 
these groups were considered to be at greatest risk for behavioral health, the composition of 
CVA indicators and sociodemographic characteristics was extremely different. These differences 
may reflect a construct from developmental psychopathology called, equifinality (Cicchetti & 
Rogosch, 1996). Equifinality describes that different processes may lead to the same outcome. 
However, because the pathways to the outcome are different it may suggest that each class would 
benefit from tailored prevention and intervention strategies. Further, this finding provides the 
unique benefit of person-centered analyses versus variable-centered approaches. As both high 
exposure classes had the same mean CVA indicator score, it would be difficult to identify the 
nuanced differences in pathways for these classes without the use of LCA. Because of approach 
there used two very different classes emerged—one with high caregiver mental health problems 
and the second with a comorbid sexual victimization history.  
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 The benefits of LCA may also be most noticeable when examining classes that fall 
somewhere “in the middle” of the high and low exposure groups (Lanza, Rhoades, Greenberg & 
Cox, 2011). For example, the LCA approach in this study identified two distinct classes from the 
high and low exposure groups. Class 3: Sexual Victimization and Caregiver Substance Misuse 
and Class 4: High Maltreatment and Community Violence were substantively different than the 
high exposure classes and the low exposure class, as well as being different from each other. 
Class 3 was characterized by high sexual victimization and high caregiver substance use, while 
having low probability of exposure to all other indicators. Further, Class 3: Sexual Victimization 
and Caregiver Substance Misuse had the second lowest mean CVA index at 3.4.  
 Although children in Class 3 likely experienced sexual victimization, rates of 
internalizing and externalizing as reported by the caregiver were more similar to the low risk 
class than the high risk classes. Past work has clearly found an association between sexual 
victimization and mental health symptoms (Manglio, 2009). However, this study found Class 3: 
Sexual Victimization and Caregiver Substance Misuse was not at greater of risk of caregiver 
reported symptoms than Class 5: Low CVA Exposure. This finding may reflect that sexual 
victimization experienced in relative isolation of other incidents of CVA is not as significant of a 
risk factor for caregiver reported child behavioral health. As Class 2: High CVA Exposure and 
Sexual Victimization was also characterized by sexual victimization, it is possible that sexual 
victimization in combination with high CVA exposure puts a child at heightened risk for 
behavioral health than sexual victimization alone. Further, it is possible that caregiver report of 
the child’s symptoms did not account for the impact of sexual victimization for Class 3: Sexual 
Victimization and Caregiver Substance Misuse. A child report of internalizing symptoms may 
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reflect added risk. It is important for future work to explore child reported behavioral health 
symptoms, as well as other related psychosocial constructs from the child’s perspective.  
 The second “middle” CVA exposure class was Class 4: High Maltreatment and 
Community Violence. Class 4: High Maltreatment and Community Violence is unique to all other 
groups, as children in this class were likely to experience all measured forms of maltreatment in 
the analysis: emotional abuse, physical abuse, physical neglect, and home violence, as well as the 
highest probability of experiencing community violence. This was the largest class identified 
(42% of sample) and had the highest proportion of children remaining in home with primary 
caregivers (92% of the sample). Class 4: High Maltreatment and Community Violence had 
significantly higher internalizing and externalizing mean symptoms scores as compared to Class 
5: Low CVA exposure, yet mean symptom scores were lower than the two high CVA exposure 
groups (Class 1: Caregiver Mental Health and High CVA Exposure and Class 2: High CVA 
Exposure and Sexual Victimization). This finding suggests high maltreatment impacts a child’s 
internalizing and externalizing symptoms, however not to the degree experiencing sexual 
victimization or a caregiver with mental health in combination with maltreatment influences 
symptoms. The finding presents an example of synergy, that certain combinations of CVA are 
more detrimental than others (Putnam, Harris, Putnam, 2013). Certainly, maltreatment is 
associated with increased risk of behavioral health but in combination with sexual victimization 
and caregiver mental health problems it seems to only further increase this risk.  
Directions for Future CVA and LCA Research 
This study was able to identify classes of CVA exposure and predict significant and 
differing risk of child behavioral health symptoms. However, this study did not take into account 
potential protective factors that may have mitigated risk for some youth in the study. Few 
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studies, have explored profiles or classes of protective factors and even fewer have modeled both 
risk and protective factors at the same time. However, recent work is exploring “resilience 
portfolios” as a way to examine the combination of protective factors that influence success 
(Hamby, Grych, & Banyard, 2018). As research documents the strength of protective factors in 
mitigating risk, it is imperative future work also looks at combined profiles of risk and 
protection. Risk factors are able to assist in identifying who may be at greatest risk for harm, but 
protective factors provide potential leverage points for prevention and intervention strategies.  
 Future work would also benefit from explore the influence of time on the latent class 
membership. This study used one time point to predict latent classes, however there are person-
centered approaches to assess if latent class membership changes over time. Latent transition 
analysis is an extension of LCA and uses longitudinal data to examine movement of latent class 
membership over time (Collins & Lanza, 2013). This method may assist in understanding which 
children remain in the low CVA exposure group and which children transition to another class. 
Further, latent transition analysis may also explore which children remain in Class 4: 
Maltreatment and Community Violence and which transition to one of the higher CVA exposure 
classes. No current study has used latent transition analysis to understand how CVA patterns 
change over time, yet this method has been used in other constructs like adolescent drinking 
behaviors and sexual risk-taking behaviors (Lanza & Collins, 2008; Lanza, Patrick, & Maggs, 
2010). The findings from these studies supported prevention strategies that target particular 
factors that account for participants changing class membership to higher risk groups. Similar 
work is needed for child welfare involved youth to understand which children will transition to 
higher risk groups. By specifying characteristics and factors that predict children transitions to 
high risk groups, child welfare agencies can work to implement interventions to buffer this risk.  
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Implications for Policy and Practice 
Study findings promote the need for comprehensive CVA screening for children who 
have a contact with the child welfare system, as it appears from this study and others that it is the 
combination of CVA indicators that account for increased behavioral health problems. Past work 
with child welfare involved samples typically only accounts for the influence of maltreatment 
related incidents and may have missed the relative influence of a wider scope of CVA indicators 
on observed outcomes. When the child’s total CVA picture is unknown, the differential needs of 
these children also remain unknown. Child welfare agencies would benefit from screening for 
CVA beyond maltreatment to identify which children may be at greatest risk for behavioral 
health.  
Five distinct classes were characterized in this study and presented five pathways to risk 
of behavioral health symptoms. Findings from this study suggest children in the child welfare 
system need nuanced prevention and intervention strategies that match the different risk 
processes of each class. For example, Class 1: High Caregiver Mental Health Problems and 
High CVA Exposure demonstrates the need for child welfare agencies to support caregivers 
receiving their own mental health treatment and possible parenting support services. Whereas 
Class 2: High CVA Exposure and Sexual Victimization suggests the need for the child to receive 
individual behavioral health treatment that accounts for the multiplicative impact of 
maltreatment and sexual victimization, as well as family supports to prevent future CVA. As this 
study and past work suggests that children with distinct CVA combinations need different 
interventions, future work should assess if it is possible to match established evidence supported 
interventions to the unique needs of each class. Developing treatment protocols to match specific 
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interventions to CVA combinations could lead to enhanced precision of treatment for children 
and families.  
Findings imply that prevention and treatment strategies should account for the 
convergence of multiple risks at one time versus targeting single-type CVA indicators. 
Unfortunately, the majority of interventions are developed to target specific single-type CVA 
like bullying, dating violence, or physical abuse in isolation of other CVA events.  Future 
intervention development should account for multiple CVA combinations and risk processes. 
Further, many of the available prevention and interventions do not account for the fundamental 
causes of CVA, like poverty and income inequality. As such, prevention of CVA through the 
mitigation of the fundamental causes of risk, may not rest on the responsibility of the child 
welfare system—but CVA prevention needs to be integrated into health settings and social 
services in communities.  
Limitations  
A critique of LCA is that the method may be sample dependent, meaning that different 
classes will be found based on the sample used. Future research is necessary to see if the class 
structure identified in this study could be replicated in other similar samples. If the class structure 
was not replicated, it would mean that the LCA was sample dependent and thus not generalizable 
to other child welfare involved samples. In order to use LCA for intervention development and 
for intervention selection, LCA classes need to be replicable in other similar samples. However, 
the sample was drawn from a nationally representative sample and was weighted in the LCA 
analysis to be nationally representative to attempt to overcome this limitation.   
Beyond being possibly sample dependent, LCA class membership will vary based on the 
indicators used in the analysis. This study used CVA as the construct, which combined research 
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from several areas such as ACEs, polyvictimization, complex trauma, and multiple maltreatment. 
Other LCAs using similar samples used different indicators of risk exposure (e.g., Rebbe et al., 
2017). Because other studies have used different indicators, it is difficult to compare results 
across studies and also difficult to assess if classes are replicable. For example, Brown et al. 
(2017) which also used NSCAW II data set would be a close comparison for the current study. In 
Brown et al. (2017) the study identified a four class solution for the older developmental age 
group of adolescents which is similar to the sub-sample used in this study. However, in Brown et 
al (2017) only ACE indicators were used, which do not include peer victimization, community 
violence, and conventional crime. 
Although the study explored the relationship between CVA class type with behavioral 
health outcomes, the analyses are not intended to be interpreted for causality. Meaning that 
although CVA classes are associated with varying behavioral health symptoms further work is 
needed to tease apart causal mechanisms and pathways between risk factors, CVA, and the 
relating health and behavioral health outcomes. CVA measures were drawn from several 
measures and multiple informants, as there was no single comprehensive measure of CVA in the 
data set. Multiple informants and multiple measures could be a strength but could also increase 
measurement bias.  
Conclusion 
 Children in the child welfare system are at significant risk of CVA and subsequent 
behavioral health problems. Overall, this study identified heterogeneity in CVA exposure and 
suggests CVA combination is differentially related to increased internalizing and externalizing 
symptoms. Findings suggests that LCA is an effective method for identifying who is at greatest 
risk for behavioral health, as well as highlights the need for comprehensive CVA screening and 
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promotes prevention and intervention strategies that are specifically targeted for the risk 
processes of each sub-group.  
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Table 2.1 
Childhood Victimization and Adversity Indicators by Respondent  
 CVA Indicators Child Caregiver Caseworker 
 X=Available measurement  
Sexual Victimization X X X 
CG Substance Use   X X 
CG Mental Health   X X 
Emotional Abuse X X X 
Physical Abuse X X X 
Physical Neglect   X X 
Home Violence X X X 
Community Violence   X   
Conventional Crime X     
Peer Victimization       
Note. CG=Caregiver; CVA= Childhood Victimization and Adversity.    
 
Table 2.2 
Fit Statistics for Latent Class Models 
 Parameters Log Likelihood AIC BIC SSBIC LMR LRT  Entropy 
Smallest Class 
Size 
2 Classes 21 -8115.803 16273.607 16387.212 16320.498 0.0263 0.69 16% 
3 Classes 32 -8063.225 16190.449 16363.561 16261.902 NS 0.50 16% 
4 Classes 43 -8020.815 16127.631 16360.249 16223.645 NS 0.65 3.3% 
5 Classes 54 -7974.686 16057.373 16349.499 16177.949 NS 0.66 4% 
6 Classes 65 -7945.678 16021.356 16372.989 16166.495 NS 0.70 4% 










Table 2.3  

























 Probability of a Yes Response (Probabilities can range from 0 to 1; 1 indicating all members in class response "Yes") 














n & CG 
Substance 




nt 0.01 0.11 0.14 1.00 0.87 0.59 0.87 0.45 0.13 0.40 
Class 5: 
Low CVA 
Exposure 0.01 0.19 0.13 0.47 0.38 0.34 0.43 0.16 0.01 0.41 






Latent Classes Characterized  
Class 1: CG Mental Health & High CVA 
Exposure 
Highest probability of caregiver reporting a mental health problem; Probability >.5 on six other 
CVA indicators (caregiver substance misuse; emotional abuse; physical abuse; physical neglect; 
home violence; peer victimization) 
Class 2: High CVA Exposure & Sexual 
Victimization 
Probability >.5 on five indicators (emotional abuse; physical abuse; physical neglect; home 
violence; peer victimization); Second highest probability of experiencing sexual victimization 
(.88); Highest probability of experiencing conventional crime (.48) 
Class 3: Sexual Victimization and CG 
Substance Misuse 
Highest probability of experiencing sexual victimization (1.0); Highest probability of caregiver 
reporting substance misuse (1.0) 
Class 4: High Maltreatment and 
Community Violence 
Probability of >.5 on all four maltreatment indicators (emotional abuse; physical abuse; physical 
neglect; home violence); Highest probability of community violence (.47) 








Pairwise Significant Differences in Mean Symptom Score for Internalizing and Externalizing Symptoms using 
Vermunt’s Three Step Approach 
 Internalizing Symptoms Externalizing Symptoms 
 Mean SE 
Significant 
Differences Mean SE 
Significant 
Differences 
Class 1: CG Mental 
Health & High CVA 
Exposure 60.62 1.15 Class 3; 4; 5 61.12 1.29 Class 3; 4; 5 
Class 2: High CVA 
Exposure & Sexual 
Victimization 57.84 2.69 Class 3; 4; 5 66.85 3.69 Class 3; 4; 5 
Class 3: Sexual 
Victimization and CG 
Substance Misuse 49.41 2.87  51.81 2.44  
Class 4: High 
Maltreatment and 
Community Violence 50.66 1.06 Class 5 53.52 1.14 Class 5 
Class 5: Low CVA 
Exposure 46.08 1.45  47.34 1.98  
Note. CG= Caregiver; CVA= Childhood Victimization and Adversity; CBCL=Childhood Behavior Check List; SE=Standard Error, 



















Class 1: CG 
Mental Health 
& High CVA 
Exposure 
(33.1%) 















Class 5: Low 
CVA Exposure 
(10.7%) 
  % or Mean % or Mean % or Mean % or Mean % or Mean % or Mean 
Child Lives in Urban Location 77.1% 70.70% 84.10% 64.37% 82.60% 74.40% 
Race/Ethnicity             
Black 20.9% 14.9% 37.6% 27.7% 23.6% 16.8% 
White 42.7% 51.5% 37.6% 50.0% 34.3% 52.1% 
Hispanic 27.8% 22.1% 18.1% 21.8% 33.6% 26.9% 
"Other" Race/Ethnicity 8.6% 11.5% 6.7% 0.5% 8.5% 4.3% 
Male 44.8% 44.2% 39.5% 28.8% 48.2% 41.1% 
Child in Out of Home Care 11.2% 10.8% 16.3% 18.6% 8.9% 17.4% 
Age 12.0 12.3 13.1 12.0 11.8 11.3 
CG Beyond High School 
Education 31.7% 32.6% 29.4% 32.6% 32.7% 25.4% 
Child Poverty Status             
< 50% 21.0% 22.2% 15.2% 6.4% 20.2% 30.1% 
50%-<100 33.2% 30.1% 35.8% 34.9% 34.3% 35.8% 
100%-200 26.5% 29.7% 23.0% 33.8% 24.3% 25.2% 
>200% 19.4% 18.0% 26.1% 24.9% 21.2% 8.9% 
CVA Mean  4.46 5.77 5.51 3.4 4.21 1.99 
% More than 3 V&A Indicators 87.9% 98.8% 100.0% 84.6% 90.1% 39.4% 







Logistic Regression Predicting Clinically Elevated Internalizing and Externalizing Symptoms by Class Membership 
 Clinically Elevated Internalizing Clinically Elevated Externalizing 
 OR CI Sign. OR CI Sign. 
Class 1: CG Mental Health & High CVA Exposure (Comparison Group) 
Class 2: High CVA Exposure & 
Sexual Victimization 1.34 [0.59-3.05] 0.479 2.38 [1.12-5.06] 0.024 
Class 3: Sexual Victimization and 
CG Substance Misuse 0.33 [0.14-0.78] 0.012 0.38 [0.18-0.84] 0.017 
Class 4: High Maltreatment and 
Community Violence 0.42 [0.28-0.63] 0.000 0.52 [0.37-0.72] 0.000 
Class 5: Low CVA Exposure 
0.18 [0.10-0.32] 0.000 0.18 [0.07-0.47] 0.001 
Class 2: High CVA Exposure & Sexual Victimization (Comparison Group) 
Class 1: CG Mental Health & 
High CVA Exposure 0.75 [0.33-1.70] 0.479 0.42 [0.20-0.89] 0.20 
Class 3: Sexual Victimization and 
CG Substance Misuse 0.24 [0.07-0.85] 0.028 0.16 [0.06-0.45] 0.06 
Class 4: High Maltreatment and 
Community Violence 0.31 [0.13-0.74] 0.008 0.22 [0.10-0.47] 0.10 
Class 5: Low CVA Exposure 
0.14 [0.05-0.35] 0.000 0.08 [0.02-0.25] 0.02 
Class 3: Sexual Victimization and CG Substance Misuse (Comparison Group) 
Class 1: CG Mental Health & 
High CVA Exposure 3.05 [1.28-7.24] 0.012 2.61 [1.19-5.69] 0.017 
Class 2: High CVA Exposure & 
Sexual Victimization 4.09 [1.17-14.27] 0.028 6.21 [2.23-17.31] 0.001 
Class 4: High Maltreatment and 
Community Violence 1.28 [0.49-3.35] 0.614 1.34 [0.58-3.12] 0.488 
Class 5: Low CVA Exposure 
0.55 [0.24-1.29] 0.169 0.47 [0.15-1.51] 0.203 
Class 4: High Maltreatment and Community Violence (Comparison Group) 
Class 1: CG Mental Health & 
High CVA Exposure 2.39 [1.59-3.57] 0.000 1.94 [1.40, 2.69] 0.000 
Class 2: High CVA Exposure & 






Class 3: Sexual Victimization and 
CG Substance Misuse 0.78 [0.30-2.05] 0.614 0.74 [0.32-1.73] 0.488 
Class 5: Low CVA Exposure 0.43 [0.22-0.84] 0.013 0.35 [0.13-0.92] 0.034 
Class 5: Low CVA Exposure (Comparison Group) 
Class 1: CG Mental Health & 
High CVA Exposure 0.000 [3.16-9.63] 0.000 5.54 [2.15-14.27] 0.001 
Class 2: High CVA Exposure & 
Sexual Victimization 0.000 [2.83-19.35] 0.000 13.20 [4.15-41.95] 0.000 
Class 3: Sexual Victimization and 
CG Substance Misuse 0.169 [0.77-4.24] 0.169 2.12 [0.66-6.83] 0.203 
Class 4: High Maltreatment and 
Community Violence 0.013 [1.20-4.47] 0.013 2.85 [1.09-7.50] 0.034 
Note. CG= Caregiver; CVA= Childhood Victimization and Adversity; CBCL=Childhood Behavior Checklist; OR= Odds Ratio; 







































Probabilities of Indicators by Class Membership
Class 1: CG Mental Health & High CVA Exposure
Class 2: High CVA Exposure & Sexual Victimization
Class 3: High Sexual Victimization & CG Substance Misuse







Paper III  
 
EXAMINING THE IMPACT OF VICTIMIZATION AND ADVERSITY ON BEHAVIORAL 
HEALTH SYMPTOMS FOR CHILD WELFARE-INVOLVED YOUTH: PROPENSITY 
SCORE WEIGHTING FOR MULTIPLE TREATMENT CONDITIONS 
 
Introduction 
 Childhood victimization and adversity (CVA) is a devastating public health problem with 
estimates as high as 80% of all youth will experience at least one potentially traumatic event 
prior to adulthood (Finkelhor et al., 2007). Children who experience early life CVA are at greater 
risk for social, emotional, behavioral, cognitive, and physical health problems across the lifespan 
(Álvarez-Lister, Pereda, Abad, & Guilera, 2014; Cyr, Clement, & Chamberland, 2014; Dong, 
Cao, Cheng, Cui, & Li, 2013; Ford, Elhai, Connor, & Frueh, 2010; Gustafsson, Nillson, & 
Svedin, 2009). The number of studies assessing the impact of CVA is exponential, so much so 
that there are multiple meta-analyses and systematic reviews that have synthesized findings 
(Fowler, Tompsett, Bracisweski, Jacques-Tiura, & Baltes, 2009; Nanni, Uher, & Danese, 2012; 
Manglio, 2009; Norman et al., 2012). Overwhelmingly, the research suggests CVA is linked to 
sequelae that impacts every facet of an individual’s life. Research focusing on this relationship is 
critically important to promote treatment and intervention for individuals who have experienced 
CVA, as well as encourages child welfare policy initiatives to support access and payment for 
needed services to mitigate long-term harm. Yet, overwhelmingly the research to support the 
relationship between CVA and health and well-being outcomes is based only on correlational 
and association-based analyses that do not provide an understanding of the causal relationship 
between these two events.  
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Although there is a multitude of studies published that are critical to demonstrating a 
relationship between CVA to lifetime hardship, the field has done little to demonstrate a causal 
relationship between CVA and subsequent outcomes (Petersen, Joseph, & Feit, 2014). Studies 
often use descriptive, correlational, and regression analysis which preclude researchers from 
making causal statements of the impact of CVA. Indeed, the majority of studies in the area of 
CVA have methodological limitations in testing for a unidirectional and causal relationship. 
Further, the literature has not sufficiently accounted for possible selection bias of CVA and the 
impact of CVA on associated outcomes may be overestimated, biased, and at risk for Type I 
error.  
Relatedly, the field has quickly sought to understand the heterogeneity of CVA exposure 
by using latent class analysis (LCA) to identify patterns or combinations of CVA (Debowska, 
Willmott, Boduszek, & Jones, 2017; O’Donnell et al., 2017). It appears that meaningful sub-
groups of CVA can be identified in several vulnerable populations and that CVA sub-groups 
have differential risk of physical health and emotional well-being (Debowska et al. 2017; 
O’Donnell et al., 2017). However, latent classes are predicted by the sociodemographic 
backgrounds of children which suggests that the sub-groups may reflect larger constellations of 
risk beyond CVA exposure. Because of this, LCA is susceptible to the same methodological 
limitations of causality as regression analyses. No study known to the authors has attempted to 
tease apart the causal impact of latent class membership on child behavioral health symptoms.  
It is important to consider the causal impact of CVA as many current interventions target 
the prevention and treatment of the effects from CVA. However, without knowledge of causality 
scholars may attribute sequelae to CVA and not comorbid factors of CVA, such as poverty and 
other fundamental causes of inequality. Yet, there are methods that researchers could utilize to 
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move the field closer to identifying a causal relationship between CVA and subsequent physical 
and behavioral health outcomes. To address concerns of association-based research, propensity 
score methods (PSM) will be used in this study to assess if there is a causal relationship between 
latent classes of CVA and child behavioral health symptoms in a child-welfare involved sample.  
Causality and Propensity Score Methods 
There are several needed elements to demonstrate a causal relationship between two 
events. John Stuart Mill described three compulsory components to assess causality, which were 
further elucidated by Shadish, Cook, & Campbell (2002): temporality, covariation, and lack of 
an alternative explanation for the relationship (Mill, 1843; Shadish, Cook, & Campbell, 2002). 
The current field of research has clearly identified a statistical covariation between CVA and 
several health and behavioral health outcomes. There have been great attempts to address the 
issue of temporality by using longitudinal and prospective cohort studies--some even using 
studies beginning at or near birth (Fitzimons, 2016; Reichman, Teitler, Garfinkel, &McLanahan, 
2001; Runyan et al., 2014).  
The most difficult component to achieve is evidence for the non-existence of an 
alternative explanation for the relationship or in other words evidence that the relationship is not 
spurious (Shadish et al., 2002). Statistical relationships are spurious when non-accounted 
confounding variables explain the relationship (Shadish et al., 2002). In the case of CVA, there 
may be several confounding variables that explain the relationship between the event and the 
problem outcome. Children who experience victimization may be inherently different than 
children who are not victimized in many ways. This issue is called “selection bias”. Selection 
bias is the threat that assignment into the “treatment” condition is systematically biased in some 
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way. Selection bias calls into question whether the impact on outcomes is due to CVA or other 
confounding factors that are associated with victimization (Shadish et al., 2002).  
In randomized controlled trials, selection bias is addressed as participants are randomly 
assigned to treatment and treatment assignment is not influenced by confounding variables. 
When a person is randomly assigned to a treatment group they have an equal chance of being 
placed in either group, as such each group has equal probability of being the “same”. Random 
assignment creates “exchangeable” groups, meaning their pre-treatment characteristics (both 
observable and unobservable) have an equal likelihood of being the same for each group 
(Rosenbaum & Rubin, 1983). Randomization to treatment condition is a powerful tool in causal 
inference, as it reduces the likelihood of an alternative explanation causing the observed change 
(Shadish et al., 2002).  
Certainly, researchers cannot randomize or even selectively assign a child to CVA. 
Because researchers cannot randomize the event, there is a central issue of a missing 
counterfactual. The Neyman-Rubin model, commonly referred to as Rubin’s Causal Model 
(RCM), provides a “counterfactual” framework to further our understanding of this issue in 
observational studies (Rubin, 2011). In RCM, it is suggested there is a “missing data” issue, 
meaning we could consider the counterfactual as “missing” (e.g., the same child with a history of 
CVA and the child without a CVA history). However, all individuals have potential outcomes 
that could be associated with the presence or absence of a “treatment”.  
Propensity score methods were developed by Rosenbaum and Rubin (1983) to 
approximate the conditions of a randomized treatment study. In order to estimate an unbiased 
treatment effect, a propensity score is estimated. A propensity score is the conditional probability 
of each person’s assignment to treatment. By estimating each respondent’s propensity to 
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treatment, researchers can match, weight, or stratify with other respondents in the opposite 
condition with a similar distribution of covariates. The ultimate goal of calculating an 
individual’s propensity score is to create exchangeable groups in order to model an unbiased 
estimate of the treatment effect (Rosenbaum & Rubin, 1983). 
Literature Review of PSM in Victimization Literature 
 The majority of the literature examining the relationship between CVA and subsequent 
physical, behavioral, and other psychosocial outcomes does not use PSM.  However, a growing 
body of evidence uses PSM to assess treatment effects of early life CVA on subsequent adult and 
young adult outcomes. As described previously, there are numerous potential confounding 
variables that could account for the relationship between CVA and future problems. Using PSM 
allows researchers to balance the confounding covariates to create exchangeable groups 
(Rosenbaum & Rubin, 1983). After creating exchangeable groups, analyses can be completed to 
assess an unbiased estimate of the treatment effect of CVA.  
 Recent literature has examined the relationship between witnessing interpersonal 
violence (IPV) or experiencing maltreatment as a child and subsequently being a perpetrator of 
IPV or other violence in adulthood.  For example, witnessing IPV is considered to be a risk 
factor for future perpetration of IPV (Stith et al., 2000). However, most research testing this 
relationship uses data from observational studies and utilizes regression analyses which 
precludes a causal understanding of the relationship. Several recent studies tested the relationship 
between witnessing IPV or experiencing maltreatment and subsequent perpetration of violence 
using PSM (Cui, Ueno, Gordon, Fincham, 2013; Jennings, Richards, Tomisch, & Gover, 2015; 
Roberts, Gilman, Fitzmaurice, Decker, & Koenen, 2010; Tomisch, Jennings, Richards, Gover, & 
Powers, 2017).  
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In Jennings et al., 2015, authors examined the causal relationship between child sexual 
abuse and both adult IPV victimization and perpetration. First, the study identified numerous 
significant differences between the “treated” and “non-treated groups” on established risk factors 
for child sexual abuse and IPV victimization and perpetration. After using a propensity score 
matching method the relationship remained significant although slightly attenuated from the 
relationship before matching analysis. This study supported a causal relationship between child 
sexual abuse and IPV perpetration and victimization, however suggested that when poverty, 
gender, and other potential confounding covariates were balanced the relationship was not as 
strong.  
 In Roberts et al. 2010, the study used a large, nationally representative sample of male 
adults to test the relationship between witnessing IPV, witnessing severe and persistent IPV, and 
witnessing no IPV in childhood with the perpetration of IPV as an adult. The authors tested this 
effect using propensity score stratification. Prior to propensity score stratification, respondents 
who experienced IPV and severe IPV were significantly more likely to report perpetrating IPV 
with large relative risk ratios (RR=2.6, 3.0). After using propensity score stratification, the risk 
of perpetrating IPV was attenuated thought it remained significant (RR=1.6, 1.6). The study 
reported that although the relationship remained between witnessing IPV and perpetrating IPV, 
the study identified confounding variables which were accounting for the large risk ratios.  
 Another study examined the relationship between childhood physical maltreatment and 
young adult dating violence (Tomsich et al., 2017). This study was particularly interested in 
testing a “cycle of violence” theory in which the researchers investigated the causal relationship 
of experiencing maltreatment and later perpetrating dating violence. Using a large sample of 
young adults and employing a propensity matching method, the authors report that after 
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balancing on pre-treatment covariates the statistical relationship between maltreatment and 
perpetration of dating violence was non-significant. This finding highlighted that the differences 
in characteristics of the treatment groups likely accounted for the differences in outcomes prior 
to using PSM.   
 In similar work, Wong and Schonlau (2013) examined if being a victim of bullying 
predicted delinquency. Bullying is pervasive in schools and is associated with negative 
emotional, interpersonal, and behavioral health symptoms (Arsenault, Bowes, & Shakoor, 2010). 
Being a victim of bullying is also a predictor for bullying perpetration and engagement in other 
delinquent behaviors (Rusby, Forrester, Biglan, & Metzler, 2005; Sourander et al., 2007). Wong 
and Schonlau (2013) used a propensity score matching technique to balance pre-treatment 
covariates of the treatment groups of “bullying” versus “no-bullying”. The study identified that 
even in a matched sample of youth, bullying significantly predicted several indicators of 
delinquency, although the effect sizes were attenuated as compared to the non-matched analyses. 
 A defining feature of the studies described above is that when using PSM the treatment 
effects of CVA are either no longer significant or greatly attenuated for perpetration of IPV or 
violence, as compared to analyses that did not use PSM. These studies highlighted that it was 
confounding variables that were partly accounting for the association between CVA and 
violence. This is an important finding for treatment development and deployment because the 
studies emphasized the importance of considering confounding variables to predict violence 
perpetration. Indeed, these studies promote researchers, clinicians, and policy makers to consider 
the totality of risk factors for perpetration of violence versus looking for single risk factors, like 
witnessing IPV as a child. It also encourages researchers, clinicians, and policy makers to take 
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into account how addressing confounding variables (e.g., poverty, caregiver mental health) may 
mitigate future sequelae.  
 Several studies have used PSM techniques to test the treatment effect of foster or kinship 
placement on child outcomes as compared to children remaining in the home (Font, 2014; Koh & 
Testa, 2008). These studies overwhelmingly identify that when PSM methods are used the 
impact of out of home placement remains, but is attenuated because of balancing on confounding 
variables, like age, gender, and socioeconomic status. However, little work has examined the 
relationship between CVA and a child’s physical, emotional, or behavioral health using PSM for 
child welfare involved youth. Thornberry, Henry, Ireland, and Smith (2010) sought to understand 
the causal impact of childhood only versus adolescent only maltreatment on early adult 
adjustment. The study used Child Protective Services records to assign the treatment groups 
based on substantiated maltreatment history prior to age 11 (“childhood limited maltreatment”) 
and over 11 (“any adolescent maltreatment”). After using a propensity score matching method, 
the study identified significant differences in the effects of childhood versus adolescent 
maltreatment. Respondents who experienced childhood limited maltreatment were less likely to 
perpetrate criminal acts as compared to respondents who experienced adolescent onset 
maltreatment. However, both treatment groups, after matching methods were significantly likely 
to experience problem drug use and internalizing symptoms.   
Using PSM for Multiple “Treatments” 
The studies reviewed used PSM, however the studies only compared two “treatments” 
(i.e., exposed to CVA versus not exposed to CVA). As PSM was originally developed to mimic a 
randomized intervention trial, the analysis assumed there would be two groups: the treated and 
the non-treated. However, there are many times when it would be practical to test more than one 
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intervention simultaneously. For example, in public health and medical equipment treatment 
studies researchers are often comparing multiple treatments at one time. Imbens (2000) 
developed the foundation to apply PSM to multiple treatment groups. With multiple treatment 
conditions instead of strong ignorability being an assumption, weak unconfoundedness is 
needed. Weak unconfoundedness is “the assumption that the assignment to treatment condition is 
independent of the potential outcome of the respective condition” (Leite, 2016, p. 112). Weak 
unconfoundedness is different from strong ignorability because it only requires pairwise 
independence of assignment to a specific condition and the potential outcome of that condition, 
as compared to independent to all potential outcomes. By correctly specifying a generalized 
propensity score, the assumption of weak unconfoundness is met and an unbiased estimate of the 
treatment effect can be estimated (Imbens, 2000).  
The Causality Gap in Latent Class Analysis Literature  
As described in Dissertation Paper II, the literature has quickly expanded to explore latent 
patterns of maltreatment and victimization exposure. Typically, after class membership is 
assigned using posterior probabilities, researchers test if the latent classes predict varying 
problem outcomes. However, these studies are similarly limited in the attempt to test for 
causality of group membership to produce outcomes as regression analyses because they do not 
attempt to tease apart the unique treatment effect of class membership from other confounding 
variables. For example, in two recent systematic reviews no study used a PSM approach to test 
for the causal treatment effect of latent class membership (Debowska et al., 2017; O’Donnel et 
al., 2017). This is a concerning trend as the majority of the latent class literature acknowledges 
that there are significant differences in the sociodemographic background of latent classes and 
that classes vary by other significant predictors of class membership. Latent class analyses are 
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changing the landscape of social science literature by identifying heterogeneity of populations 
and classifying patterns of many important constructs like CVA. Yet, because of methodological 
limitations of this approach researchers are still missing the mark in understanding whether latent 
class membership causes the identified outcomes or are merely associated to the outcomes.  
Current Study 
This paper aims to move the field forward by using PSM to estimate the “treatment 
effect” of CVA classes on two constructs of child behavioral health: internalizing and 
externalizing symptomology. Multiple treatment PSM will be used in this study, meaning that 
the five latent classes previously identified in Dissertation Paper II will be considered the 
“treatments”. As such, the study is driven by the research question: What is the relative treatment 
effect of CVA classes on behavioral health outcomes for child welfare involved youth? 
Hypothesis. After using PSM techniques, which will adjust for bias due to oversampling 
children with certain characteristics that are associated with the treatment classes and behavioral 
health outcome, the differences in risk of caregiver reported behavioral health symptoms will be 
attenuated as compared to non-weighted analyses. Findings would elucidate if latent sub-groups 
of CVA have a causal impact on child behavioral health symptoms. If there is no causal effect 
found, findings would suggest that the background characteristics of children were accounting 
for differences in symptoms versus the combination of CVA exposure.  
Method 
Data Source 
 The data used in the study is from the National Survey of Child and Adolescent Well-
Being (NSCAW) II a longitudinal survey of children and families who have been a subject of a 
child-welfare investigation. The study was funded by the Administration for Children and 
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Families (ACF), U.S., Department of Health and Human Services (DHHS) to examine the well-
being of children and families who have had contact with child welfare, as well as understand the 
child and families service needs and utilization. The total sample of NSCAW II includes 
approximately 5,800 youth aged 0 to 17 at the time of child welfare investigation. Initial 
recruitment occurred between February 2008 and April 2009. Multiple respondents were utilized 
for data collection including the child, the caregiver, and the caseworker. NSCAW II is a 
national representative sample of children and used a two-stage stratified sampling design where 
the county child welfare agencies served as the primary sampling units (Dowd et al., 2011).   
Sample 
 A sub-sample of NSCAW II was used as the analytic sample in the study. The sub-
sample includes youth who were 7-17 years old at the time of Wave 1 data collection. The 
sample was further narrowed from the results of the latent class analysis performed in 
Dissertation Paper II. Posterior probabilities were used to assign respondents to one of five 
classes. The total sample includes 1,652 participants.  
Measures 
 Outcome variable. Child behavioral health symptoms were measured using the Child 
Behavior Checklist (CBCL; Achenbach, 1991) a standardized measure often used in research 
and practice. The CBCL uses caregiver reports of child behavior over the past six months using 
133 items scored on a 3 point likert scale describing the frequency of the behavior. The measure 
includes two larger constructs-Internalizing symptoms and Externalizing symptoms. 
Internalizing symptoms include the child experiencing withdraw, somatization, anxiety, and 
depression. Externalizing symptoms include the child displaying aggressive and distracted 
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behaviors. CBCL scores are standardized in NSCAW II and a score of 64 indicates clinically 
elevated symptoms. In the unweighted sample an alpha of .9978 was found.  
 Multiple treatment variable. The treatment variables in this study will include the five 
class membership as described in Dissertation Paper II. Each respondent was assigned a class 
membership based on their most probable class assignment based on the estimated posterior 
probabilities. As such, each respondent is only assigned to one of five classes. The five classes 
were characterized and described in Dissertation Paper 2. To briefly describe the classes: Class 
1: High Caregiver Mental Health and High CVA Exposure (n=551; 33.3%); Class 2: High CVA 
Exposure and Sexual Victimization (n=86; 5.2%); Class 3: Sexual Victimization & Caregiver 
Substance Misuse (n=67; 4.1%); Class 4: High Maltreatment & Community Violence (n=772; 
46.7%); Class 5: Low CVA Risk (n=177; 10.7%). 
 Propensity score covariates. Nineteen covariates were considered to be included in the 
propensity score weighting model that were potential confounding variables (see Table 3.1). It is 
considered best practice to include covariates that are described as “true confounders” (Leite, 
2016). True confounders are associated to the assignment of the treatment and to the outcome 
(Leite, 2016). Covariates were selected based on available literature that describes risk factors 
for CVA, CVA class membership, and caregiver reported behavioral health symptoms.  
Child-level covariates. Seven covariates represented child-level covariates including 
child race, age, gender, and disability status. Child race and gender are considered to be risk 
factors for different types and rate of CVA (Bethell, Davis, Gombojav, Stumbo, & Powers, 
2017). For example, female gender is a risk factor for sexual maltreatment (Finkelhor, Hotaling, 
Lewis, & Smith, 1990) and children of white race are at greater risk for a caregiver experiencing 
significant mental health problems (Garcia, Gupta, Greeson, Thompson, & DeNard, 2017). Child 
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race was included as a dummy variable for white, black, Hispanic, and other race or ethnicity. 
Child gender was included as male or female. Child age is considered to be a risk factor for 
different types of CVA and the rate of multiple incidents (Stith et al., 2009). For example, 
younger children are more likely to experience physical neglect, whereas older children are more 
likely to experience peer victimization (Stith et al., 2009). Child age was included as a 
continuous variable and ranged from 8 to 17. Child disability is considered to be a risk factor for 
child maltreatment (Berg, Shiu, Msall, & Achraya, 2015). Several items of childhood disability 
were included to create a single dichotomous indicator of childhood disability including: autism, 
attention-deficit hyperactivity disorder, muscular dystrophy, intellectual disability, cerebral 
palsy, down syndrome, and cystic fibrosis.  
Caregiver-level covariates. Ten caregiver-level covariates were considered for 
inclusion. Caregiver age was included as a continuous variable. Gender was included as a 
dichotomous variable. Caregiver education was dichotomized as beyond high school 
education=1 compared to no post-high school education=0. Caregiver employment status was 
also included as a dichotomous indicator with 1=full time employment and 0=not working full 
time. Caregiver health status was used as a covariate and included caregiver self-report of health 
quality which was measured on a Likert type scale. Caregivers who report their health as fair or 
poor were counted as 1=yes, whereas caregivers who reported good or excellent as 0= no. A 
continuous measure of caregiver social support was included. Caregiver social support could 
range from 1 to 5 with higher values indicating more social support. Caregiver race was included 
as dummy variable of white, black, Hispanic, and “other” race ethnicity.  
Family and environmental covariates. Three family and environmental indicators were 
included. Federal poverty status was included as dichotomous indicator of above or below the 
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federal poverty line. The number of dependent children living in the home was also considered 
for inclusion and was a continuous outcome of one through 18. A dichotomous indicator of 
living in an urban/suburban location as compared to living in a rural location was also included.  
Analysis  
 Analysis was conducted within R using the “Toolkit for Weighting and Analysis of 
Nonequivalent Groups” (twang; Ridegeway, McCaffrey, Griffin, & Burgette, 2014). Twang was 
originally developed to handle two treatment conditions, however through the “multinomial 
propensity score” (mnps) sub-package syntax can be used for multiple treatment groups 
(Burgette, Griffin, & McCaffrey, 2017). Propensity score weights were estimated via generalized 
boosted modeling (GBM) with the Average Treatment Effects (ATE) estimand. GBM was used 
because it is considered to be superior to multinomial logistic regression to estimate generalized 
propensity scores for multiple treatment groups (Leite, 2016; McCaffrey et al., 2013). In 
multinomial logistic regression, covariates need to be examined for functional form and possible 
interactions. GBM uses iterative models (called n.trees) to select the best model for evaluating 
balance and will test functional form, interactions, and even attempt to balance on missingness to 
attempt to correctly specify the model (Burgette, Griffin, McCaffrey, 2017; Leite, 2016).  
 There are several steps in PSM that were adapted to meet the needs of a multiple 
treatment analysis (Leite, 2016; McCaffrey et al., 2013). First, covariates or “true” confounders 
were identified (Leite, 2016). Identified covariates needed to be indicators measured prior to 
treatment, which was difficult in the current dataset using a cross-sectional, observational design. 
Covariates that were highly associated with the assignment to treatment and the outcome were 
prioritized (Kainz et al., 2017). Thirteen covariates were considered for inclusion which 
accounted for pre-treatment characteristics of the child, caregiver, and the family environment 
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(see measure section and Table 3.1 for list of covariates).  Second, the propensity score weights 
were estimated. In multiple treatment propensity score estimation, it is called the “generalized 
propensity score” (Imbens, 2000). The generalized propensity score is “the conditional 
probability of each individual receiving treatment condition z given observed covariates X” 
(Leite, 2016, p. 112). The third step includes evaluating the quality of the propensity score 
weights and adjusting the model to improve balance (Kainz et al., 2017; McCaffrey, et al., 2013). 
McCaffrey et al., (2013) suggests three issues should be checked to assess the quality of the 
weights for multiple group PSM: convergence, balance, and overlap. Convergence simply 
considers if the GBM algorithm ran long enough to find and specify the best model for balance. 
Balance describes how comparable the five classes appear after weighting. Balance is assessed 
using both graphical and tabular assessments of balance in the twang package. One of the 
strongest ways to assess for balance is to assess the change in standardized mean difference 
before and after (Kainz et la., 2017). Standardized mean difference should reduce after 
weighting. Some suggest standardized bias should be less than .25, others recommend achieving 
a standardized bias below .10 (Haukoos & Lewis, 2015; Kainz et al., 2017; McCaffrey et al., 
2013; Stuart & Rubin, 2008). Overlap describes whether there is adequate evidence that the 
distributions of the weights correspond well. After checking the three indicators of quality, the 
model was re-specified to improve balance by adjusting covariates (Kainz et al., 2017). After 
identifying a successfully balanced model that converges and has adequate overlap, the fifth step 
is to estimate of the treatment effect. The treatment effect was estimated using Generalized 
Linear Models (GLM). To adjust for covariates that remain unbalanced after weighting, the 
analyses will employ a doubly robust method. In doubly robust analysis, continued un-balanced 
covariates are included into the GLM (Shadish & Steiner, 2010; Stuart, 2010).  
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Results 
 Table 3.2 presents the unweighted descriptive statistics across the five classes. From an 
inspection of this table differences across the classes are clearly observable. For example, Class 
3: Sexual Victimization and CG Substance Misuse is two-thirds female, had the highest 
proportion of caregivers who worked full time, and had the lowest proportion of families below 
the federal poverty line. Whereas, Class 1: CG Mental Health & High CVA Exposure was 55% 
female, more than 50% of the sample was below the federal poverty line, and 35% of caregivers 
reported poor health.  
 In the first iteration of the GBM to estimate propensity weights, all covariates were 
included. This model had successful convergence. However, the standardized mean differences 
did not identify adequate balance, as six covariates had standardized mean differences greater 
than .25. Individual item standardized mean differences prior to weighting ranged between .11 to 
.75 and after weighting ranged from .06 to .30. The total maximum mean standardized 
differences prior to weighting was .75 and the maximum standardized mean difference after 
weighting was .37. Although weighting improved balance, the model did not meet pre-specified 
recommendations for balance at .25.  
 A second iteration of GBM was estimated in which a sub-section of the covariates that 
performed poorly were excluded. All covariates that were highly associated to the assignment 
and outcome continued to be included, although some had mediocre balance in the first model 
(e.g., female gender). The standardized mean differences showed overall improvement from the 
first model and no covariate had a standardized mean difference greater than .25 (See Table 3.3 
and Table 3.4). Overall balance was observed using a graphical examination of balance (See 
figure 3.1). Overlap of propensity score weights appeared to vary across the classes with Class 1: 
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Caregiver Mental Health & High CVA Exposure, Class 4: High Maltreatment and Community 
Violence, and Class 5: Low CVA Exposure generally having the best overlap and Class 2: High 
CVA Exposure and Sexual Victimization and Class 3: High Sexual Victimization and Caregiver 
Substance Misuse having poor overlap with other classes.  
 Pairwise balance was also examined, as it is expected that balance may be differential 
across the classes (See table 3.3 and 3.4 for pairwise balance). Indeed, maximum standardized 
mean differences varied between .04 (Class 1: Caregiver Mental Health & High CVA Exposure 
versus Class 4: High Maltreatment and Community Violence) to .25 (Class 3: High Sexual 
Victimization and Caregiver Substance Misuse versus Class 5: Low CVA Exposure). These 
findings highlight that some classes were able to be bettered balanced with each other than 
others. Particularly, Class 2: High CVA Exposure and Sexual Victimization and Class 3: High 
Sexual Victimization and Caregiver Substance Misuse had the worst balance in pairwise checks. 
When examining graphical balance for pairwise analyses differences again were observed (See 
Figure 3.2-3.11). Class 1: Caregiver Mental Health & High CVA Exposure had excellent balance 
with Class 4: High Maltreatment and Community Violence and Class 5: Low CVA Exposure, 
whereas had only adequate balance with Class 2: High CVA Exposure and Sexual Victimization 
and Class 3: High Sexual Victimization and Caregiver Substance Misuse. Class 5: Low CVA 
Exposure had excellent balance with Class 4: High Maltreatment and Community Violence. All 
other pairwise graphs demonstrated adequate balance.  
Table 3.5 presents the unweighted, weighted, and doubly robust weighted GLM analyses 
estimating the average treatment effect of latent class membership on both child internalizing 
and externalizing symptoms. The finding suggests CVA class membership has a robust effect on 
child behavioral health symptoms, but this treatment effect varies across class comparisons and 
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by internalizing and externalizing symptom group. For example, the analysis demonstrated that 
children who were in Class 5: Low CVA Exposure had a mean internalizing symptom score that 
was 6.2 points lower than children in Class 1: Caregiver Mental Health & High CVA Exposure 
(p<.001) after weighting and using a doubly robust method. Similarly, Class 2: High CVA 
Exposure and Sexual Victimization had a mean externalizing symptom score that was almost 10 
points higher than Class 5: Low CVA Exposure (p<.001) after weighting. Other differences were 
not as large, but significant differences in mean symptom scores ranged between 1.60 to 7.29. 
Additionally, it is clear that weighted analyses and doubly robust weighted analyses attenuated 
the findings and in one instance, demonstrated the differences between class symptom scores to 
be spurious. This finding suggests that when classes were balanced across pre-treatment 
confounding variables, CVA class membership did not significantly predict differences in mean 
symptom scores of internalizing and externalizing. The majority of classes after weighting and 
using a doubly robust method had an increased risk of higher behavioral health symptom scores 
as compared to Class 5: Low CVA Exposure.  
Discussion 
 Overwhelmingly past research has supported the association between CVA and negative 
physical, behavioral, and emotional outcomes, indicating children with high CVA exposure are 
at greater risk for life long hardship (Cyr et al., 2014; Felitti et al., 1998; Ford et al., 2010). 
However, the vast majority of available research did not adequately account for confounding 
factors in testing this relationship nor used PSM to tease apart a causal relationship. No study has 
explored the treatment effect of CVA when using latent class models as the “treatment”. The 
current study used multiple treatment propensity score weighting to examine the treatment effect 
of latent classes of CVA on caregiver reported internalizing and externalizing symptoms. 
 114 
Propensity score weighting reduces confounding by weighting the sample from each class so that 
the distributions of observed pre-treatment characteristics are similar across groups (McCaffery 
et al., 2013). Findings from this study identified that when potential confounding variables were 
balanced, the significance of the relationship between latent class membership and child 
behavioral health symptoms changed. In some pairwise comparisons between the latent classes, 
findings were attenuated—meaning that when weighted by the propensity score the relationship 
was not as large. In one pairwise comparison after using weights the difference in risk for 
externalizing symptoms became non-significant suggesting a previously spurious relationship. 
As a whole, findings support that different combinations of CVA exposures (as estimated 
through latent classes) causally impact internalizing and externalizing symptoms, but to different 
degrees. However, findings also describe that class membership represents a constellation of risk 
factors that should be accounted for in prevention and intervention strategies.  
 Again, the identified attenuated findings in this study suggest confounding factors were 
influencing the magnitude of the relationship between CVA class membership and behavioral 
health. For example, in the unweighted analysis Class 1: Caregiver Mental Health and High 
CVA Exposure had an average internalizing score almost 5 points higher than Class 3: High 
Sexual Victimization and Caregiver Substance Misuse. However, after weighting and using a 
doubly-robust method, Class 1: Caregiver Mental Health and High CVA Exposure only had a 
score 3 points higher than Class 3: High Sexual Victimization and Caregiver Substance Misuse. 
This finding confirms that pre-treatment dissimilarities between the groups were influencing the 
magnitude of the relationship. Other studies found similar attenuated results when PSM was used 
to balance on confounding variables. This study and findings from prior studies emphasize that 
children who experience CVA are also likely to be exposed to other types of hardship that would 
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influence the risk for behavioral health symptoms. As such, identifying a child’s constellation of 
risk, as well as their CVA class membership, is necessary to understand who is at greatest risk 
for behavioral health problems. Further, preventions should target the processes of associated 
risk factors of class membership to ultimately prevent a child’s exposure to CVA.  
Although findings were at times attenuated, a significant relationship between class membership 
and symptoms remained in the majority of pairwise comparisons. Indeed, when systematic 
differences between classes were removed significant relationships remained, suggesting that 
class membership is meaningful and causal. In this study, PSM was able to isolate the influence 
of CVA class membership on behavioral health symptoms. These findings suggest that certain 
combinations of CVA are not only associated with behavioral health, but are a causal agent of 
the outcomes. Because of this result, child welfare agencies and behavioral health clinicians 
should be compelled to examine a child’s combination of CVA exposure to understand who is at 
greatest risk versus knowing simply a child’s total mean score of CVA.   
 There were two pairwise comparisons between classes that presented the best balance 
after weighting (i.e., maximum standardized mean difference below .10) and because of this the 
treatment effect is less likely to be biased. For example, Class 1: CG Mental Health & High CVA 
Exposure and Class 4: High Maltreatment and Community Violence had a maximum 
standardized mean difference of .04 after weighting and a maximum standardized mean 
difference of .45 prior to weighting. From examining unweighted means, several distinctions 
emerged. Class 1: CG Mental Health & High CVA Exposure was more likely to be female and 
white, less likely to have a caregiver that worked full time, and more likely to have a caregiver 
with poor health. After weighting and achieving good balance, the relationship remained that 
Class 1: CG Mental Health & High CVA Exposure had significantly higher mean internalizing 
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scores, but the magnitude of this relationship decreased from -3.2 to -1.8 (p<.01). This finding 
indicates that scale of the relationship was influenced by confounding characteristics. Whereas 
for externalizing symptoms after weighting, the significant differences between Class 1: CG 
Mental Health & High CVA Exposure and Class 4: High Maltreatment and Community Violence 
were no longer statistically significant. Certainly, high CVA exposure and living with a caregiver 
with high mental health problems increases risk for internalizing symptoms, however children in 
this class were also exposed to other risk factors that influenced behavioral health, such as 
poverty, gender, and caregiver health.  
 Clearly, findings demonstrate children in each class tended to be different from children 
in other classes. Differences were seen across demographic background characteristics, including 
gender, age, and race, as well as caregiver characteristics, such as employment, education status, 
and social support, and often family characteristics, like the location they lived (e.g., urban 
versus rural) and the financial status of the family. It is important to not only understand the 
causal effect of CVA combination, but to consider how CVA combinations are reflective of 
larger constellations of risk factors that children face. In order to break the chain of causality, or 
to prevent CVA, understanding how children are put at risk for CVA class membership is 
imperative. Unfortunately, many of the risk factors known to put children at risk for CVA are not 
commonly addressed and are often seen as not the responsibility of child welfare. For example, 
poverty, one of the largest, if not the largest, risk factor for CVA is considered detrimental to 
child well-being, but not often addressed or prioritized in case planning and treatment. In order 
to prevent the effects of CVA it will continue to be necessary to prevent CVA itself by 
addressing the fundamental causes of inequality.  
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 Understanding causal mechanisms concerning risk factors for CVA, CVA class 
membership, and subsequent outcomes is essential for the development of prevention and 
intervention strategies. Indeed, in the text entitled “New Directions in Child Welfare” the authors 
state “To design more effective prevention and treatment policies and interventions, a better 
understanding of causal mechanisms is required” (Petersen, Joseph, & Feit, 2014, p. 22). 
Findings from this study suggest that the combination of CVA exposure causally impacts 
behavioral health. As such, interventions to meet the unique needs of children in these classes is 
essential. Many of the available interventions to treat behavioral health symptoms, do not 
account for specific combinations of CVA but treat single-type CVA exposure, such as sexual 
abuse (e.g., Trauma Focused Cognitive Behavioral Therapy). Little is known if available 
interventions can address CVA when it is observed in combination. Further, as class membership 
is associated with a host of other risk factors interventions not only need to account for CVA but 
also for the other related risk factors. This suggests interventions need to be comprehensive in 
scope to address a collection of risk versus isolated risk factors.   
Future Directions for Research 
Latent class analysis (LCA) is an increasingly used method to understand how CVA 
patterns in children and to identity pathways from risk exposure to subsequent outcomes 
(Debowska et al., 2017; O’Donnell et al., 2017). However, this recent surge in LCA publications 
is limited by using correlation and association-based analyses to identify the relationship of 
classes to measured outcomes. LCA is susceptible to similar methodological limitations as 
regression analyses, although has several benefits that could be harnessed to inform prevention 
and intervention development and deployment. This study is the first to use a multiple treatment 
propensity weighting method to examine the relationship between latent classes and child 
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behavioral health symptoms. Continued methodological and substantive work is needed to 
understand the causal mechanisms of CVA class membership, as well as a deeper understanding 
of how PSM can be used to test the causal effect of LCA.   
This study looked at the casual relationship between CVA latent classes and caregiver 
reported behavioral health symptoms of the child. Although this is an important finding, future 
work should look at other indicators of health and well-being, as well as looking at more distal 
outcomes. As children in the child welfare system are vulnerable to hardship across the lifespan, 
it is important to consider if the findings in this study are replicated when examining other 
important outcomes. Additionally, this study focused on understanding the causal impact of 
CVA on behavioral health. However, it is important that work continues to explore the 
“treatment effect” of protective factors that buffer the risk between CVA and subsequent 
sequelae. By understanding the causal impact of both risk and protective factors, prevention and 
intervention strategies would take large strides to the ultimate goal of life long health and well-
being.  
Limitations 
Findings from Dissertation Paper III should be considered within the limitations that 
exist. The primary limitation of PSM is that propensity score weighting can balance on observed 
(i.e., measured) covariates, but is unable to balance on unobserved covariates. If unobserved 
covariates are influencing selection into treatment, the treatment estimates will remain biased. 
Further, although we balanced on 15 covariates there are other known confounders that were not 
suitably measured in the data set. For example, several items were eliminated because of an issue 
of temporality. Ideally measures on family structure, caregiver temperament, and other 
characteristics that predict CVA would have been included as they are known predictors of CVA 
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and would influence assignment to the treatment classes (Stith et al., 2009). Continued 
prospective and longitudinal studies are needed, as well as observational studies designed for 
potential PSM, to strengthen this field (Rubin, 2008; Stuart & Rubin, 2008). Another limitation 
is that balance varied across the classes and some classes were better balanced than others. For 
the classes that had a standardized mean difference below .10, the difference in balance was 
negligible. However, for pairwise differences in which the standardized mean difference was not 
below .10, significant bias could remain. This study attempted to remedy balance by using 
doubly robust methods.  
Conclusions  
 Although CVA has long been associated with a multitude of devastating consequences, 
such as depression, suicidality, and early death, the relationship between CVA and outcomes is 
largely based on research that uses observational designs and correlation analyses, which 
ultimately precludes casual implications. This study presents compelling evidence about the 
causal impact of different combinations of CVA exposure on differing degrees of behavioral 
health symptoms. High CVA exposure continues to show a strong relationship with children 
displaying high internalizing and externalizing symptoms, however children in some classes of 
CVA exposure are at greater risk of behavioral health than others. Yet this study identified 
confounding factors that also influence risk for behavioral health. Findings support prevention 
strategies that target the fundamental causes of CVA, as well as comprehensive intervention 
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Variable Name Distribution Variable Description 
Child Age Continuous Ranged from 8 to 17 years.  
Child Gender Female Dichotomous 1=Gender of child reported as female 
Child Race White Dichotomous 1=Race of child reported as white 
Child Race Black Dichotomous 1= Race of child reported as black 
Child Race Hispanic Dichotomous 1= Race/ethnicity of child reported as Hispanic 
Child Race "Other" Dichotomous 1=Race/ethnicity of child reported as "other" 
Child Disability Dichotomous 1= Child reported to have at least one disability 
Caregiver Age Continuous Ranged from 18 to 82 
Caregiver Female Dichotomous 1=Gender of caregiver reported as female 
Caregiver Employed Full 
Time 
Dichotomous 1=Caregiver reported to be employed full time 
Caregiver Beyond High 
School Education 
Dichotomous 1=Caregiver reported to have education beyond high school 
Caregiver Race White Dichotomous 1=Race of caregiver reported to be white 
Caregiver Race Black Dichotomous 1= Race of caregiver reported to be black 
Caregiver Race Hispanic Dichotomous 1= Race of caregiver reported to be Hispanic 
Caregiver Race "Other" Dichotomous 1=Race of caregiver reported to be "other" 
Caregiver Poor Health Dichotomous 1= Caregiver reported health to be "poor" 
Caregiver Social Support Continuous Self-report of social support on a scale from 1 to 5 
Urban Dichotomous 1=Child and family reported lives in an urban/suburban location 
Below Poverty Line Dichotomous 1=Child and family reported to live below the federal poverty 
line 
Dependent Children Continuous Indicates the number of reported dependent children living in the 




































Gender      
Male 44.80% 32.80% 29.20% 53.20% 50.80% 
Female 55.20% 67.20% 70.80% 46.80% 49.20% 
Race/Ethnicity      
Black 23.40% 29.70% 21.50% 31.70% 32.60% 
White 41.90% 42.20% 40.00% 33.50% 32.60% 
Hispanic 22.60% 20.30% 36.90% 24.90% 30.10% 
"Other" 12.10% 7.80% 1.50% 9.90% 4.70% 
Age 12.19 13.05 12.03 12.003 10.96 
Child Disability      
No 68.90% 68.90% 73.90% 70.80% 67.40% 
Yes 31.10% 31.30% 26.20% 29.20% 32.60% 
Caregiver 
Gender      
Male 10.10% 13.60% 11.10% 13.10% 11.40% 
Female 89.90% 86.40% 88.90% 86.90% 88.60% 
Race/Ethnicity      
Black 21.80% 27.10% 20.60% 31.10% 30.60% 
White 51.30% 45.80% 39.70% 40.50% 41.00% 






"Other" 7.00% 10.20% 3.20% 6.90% 5.50% 
Caregiver Age 40.1 43.1 40.5 40.2 43 
Caregiver Reports Poor Health 35.20% 21.30% 19.10% 22.40% 15.30% 
Caregiver Employed Full Time 31.10% 39.00% 41.30% 39.20% 35.90% 
Caregiver Beyond High School Education 35.40% 30.50% 34.40% 37.70% 34.80% 
Family and Environment 
Below Poverty Line 50.40% 43.10% 42.10% 47.30% 45.80% 
Number of Dependent Children 2.9 3.3 3.4 3.1 3.2 






























Pairwise Comparison of Unweighted and Weighted Maximum Standardized Mean Differences (part A) 
 
 1 vs. 2 1 vs. 3 1 vs. 4 1 vs. 5 2 vs. 3 
 Unweighted Weighted Unweighted Weighted Unweighted Weighted Unweighted Weighted Unweighted Weighted 
Maximum Standardized 
Mean Difference  0.57 0.21 0.46 0.21 0.45 0.04 0.66 0.14 0.48 0.25 
Child Female 0.24 0.1 0.31 0.21 0.17 0.03 0.12 0.04 0.07 0.11 
Child Age 0.31 0.07 0.06 0.00 0.07 0.01 0.44 0.03 0.37 0.07 
Child Race           
White 0.01 0.17 0.04 0.05 0.17 0.04 0.19 0.06 0.05 0.13 
Black 0.14 0.12 0.04 0.01 0.18 0.03 0.21 0.04 0.18 0.13 
Child Disability 0.00 0.01 0.11 0.10 0.04 0.00 0.03 0.02 0.11 0.09 
Caregiver Poor Health 0.31 0.09 0.37 0.15 0.29 0.04 0.45 0.14 0.05 0.06 
CG Female 0.11 0.07 0.03 0.02 0.09 0.03 0.04 0.10 0.08 0.09 
Caregiver Race           
White 0.11 0.07 0.23 0.09 0.22 0.04 0.21 0.05 0.12 0.16 
Black 0.12 0.01 0.03 0.03 0.21 0.04 0.20 0.07 0.15 0.01 
Hispanic 0.07 0.07 0.40 0.18 0.04 0.01 0.07 0.02 0.48 0.25 
Other Race or Ethnicity 0.13 0.05 0.15 0.16 0.10 0.00 0.06 0.06 0.28 0.11 
Family Below Federal 
Poverty Line 0.15 0.03 0.17 0.06 0.06 0.02 0.09 0.04 0.02 0.10 
Urban 0.07 0.00 0.22 0.15 0.09 0.02 0.03 0.00 0.29 0.15 
Caregiver Employed 
Full Time 0.17 0.02 0.21 0.00 0.17 0.02 0.10 0.03 0.05 0.02 
Caregiver Education 
Beyond High School 0.10 0.21 0.02 0.01 0.05 0.01 0.01 0.08 0.08 0.19 













Pairwise Comparison of Unweighted and Weighted Maximum Standardized Mean Differences (part B) 
 2 vs. 4 2 vs. 5 3 vs. 4 3 vs. 5 4 vs. 5 
 Unweighted Weighted Unweighted Weighted Unweighted Weighted Unweighted Weighted Unweighted Weighted 
Maximum Standardized 
Mean Difference 0.41 0.22 0.75 0.23 0.48 0.24 0.43 0.25 0.58 0.1 
Child Female 0.41 0.13 0.36 0.14 0.48 0.24 0.43 0.25 0.05 0.01 
Child Age 0.38 0.06 0.75 0.10 0.01 0.01 0.38 0.03 0.37 0.04 
Child Race           
White 0.18 0.22 0.20 0.23 0.13 0.09 0.15 0.11 0.02 0.01 
Black 0.04 0.09 0.07 0.08 0.23 0.04 0.25 0.05 0.02 0.01 
Child Disability 0.04 0.01 0.03 0.04 0.07 0.10 0.14 0.13 0.07 0.03 
Caregiver Poor Health 0.02 0.04 0.14 0.05 0.08 0.11 0.08 0.01 0.16 0.10 
Caregiver Female 0.02 0.10 0.07 0.17 0.06 0.01 0.01 0.08 0.05 0.07 
Caregiver Race           
White 0.11 0.12 0.10 0.12 0.02 0.04 0.03 0.04 0.01 0.00 
Black 0.09 0.02 0.08 0.05 0.24 0.01 0.23 0.04 0.01 0.03 
Hispanic 0.11 0.08 0.15 0.09 0.36 0.17 0.33 0.15 0.03 0.01 
Other Race or Ethnicity 0.13 0.06 0.19 0.01 0.15 0.16 0.09 0.1 0.06 0.06 
Family Below Federal 
Poverty Line 0.08 0.05 0.05 0.01 0.10 0.04 0.07 0.1 0.03 0.06 
Urban Location 0.02 0.02 0.04 0.00 0.31 0.17 0.25 0.15 0.06 0.02 
Caregiver Employed Full 
Time 0.00 0.01 0.07 0.05 0.04 0.02 0.11 0.03 0.07 0.05 
Caregiver Education 
Beyond High School 0.15 0.20 0.09 0.13 0.07 0.00 0.01 0.06 0.06 0.07 
Parental Social Support 0.12 0.01 0.08 0.06 0.01 0.06 0.19 0.01 0.21 0.07 
Note. 1= Class 1: Caregiver Mental Health & High CVA Exposure; 2=Class 2: High CVA Exposure & Sexual Victimization; 3=Class 3: Sexual Victimization and Caregiver 











Unweighted, Weighted, and Doubly Robust GLM Analyses Predicting Externalizing and Internalizing Symptom Score  
 Internalizing  Externalizing 
 Unweighted Weighted Doubly Robust Unweighted Weighted Doubly Robust 
 Coef. SE p Coef. SE p Coef. SE p Coef. SE p Coef. SE p Coef. SE p 
1 vs. 2 -0.75 1.38 0.585 0.84 1.72 0.627 1.11 1.75 0.525 1.70 1.47 0.248 3.43 1.67 0.040 3.21 1.67 0.055 
1 vs. 3 -4.78 1.39 0.001 -3.95 1.40 0.005 -3.41 1.47 0.020 -4.90 1.61 0.002 -3.41 1.79 0.057 -3.16 1.86 0.091 
1 vs. 4 -3.80 0.63 0.000 -1.82 0.68 0.007 -1.83 0.69 0.008 -2.09 0.67 0.002 -0.62 0.71 0.384 -0.64 0.73 0.375 
1 vs. 5 -7.12 0.97 0.000 -6.06 1.10 0.000 -6.18 1.12 0.000 -6.63 1.08 0.000 -6.60 1.21 0.000 -6.62 1.25 0.000 
                   
2 vs. 3 -4.02 1.85 0.030 -4.78 2.10 0.023 -4.52 2.17 0.037 -6.60 2.08 0.002 -6.84 2.34 0.003 -6.37 2.40 0.008 
2 vs. 4 -3.05 1.38 0.027 -2.66 1.71 0.119 -2.95 1.74 0.090 -3.79 1.48 0.010 -4.05 1.66 0.015 -3.85 1.66 0.021 
2 vs. 5 -6.37 1.56 0.000 -6.90 1.91 0.000 -7.29 1.96 0.000 -8.33 1.71 0.000 -10.03 1.93 0.000 -9.83 1.94 0.000 
                   
3 vs. 4 0.98 1.39 0.483 2.12 1.38 0.126 1.58 1.45 0.278 2.81 1.61 0.082 2.80 1.79 0.118 2.51 1.86 0.178 
3 vs. 5 -2.34 1.57 0.137 -2.12 1.63 0.194 -2.77 1.70 0.104 -1.73 1.82 0.343 -3.19 2.04 0.118 -3.46 2.11 0.102 
                  
4 vs. 5 -3.32 0.96 0.001 -4.24 1.08 0.000 -4.34 1.09 0.000 -4.54 1.09 0.000 -5.99 1.20 0.000 -5.97 1.23 0.000 
Note. Coef.=Coefficient; SE= Standard Error; p=p value; GLM=Generalized Linear Model; 1= Class 1: Caregiver Mental Health & High CVA Exposure; 2=Class 2: High CVA Exposure & Sexual 
Victimization; 3=Class 3: Sexual Victimization and Caregiver Substance Misuse; 4=Class 4: High Maltreatment and Community Violence; 5= Class 5: Low CVA Exposure; CVA=Childhood 



























Pairwise Comparison of Maximum Standardized Mean Difference Before and After Weighting 



















Pairwise Comparison of Maximum Standardized Mean Difference Before and After Weighting 


















Figure 3.4  
Pairwise Comparison of Maximum Standardized Mean Difference Before and After Weighting 
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Pairwise Comparison of Maximum Standardized Mean Difference Before and After Weighting 



















Pairwise Comparison of Maximum Standardized Mean Difference Before and After Weighting 
for Class 1 compared to Class 2 
 
 
 
 
 
